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1.0 INTRODUCTION

Lamprey ammocoetes are the only detritivorous fish present in the Lower Willamette
River (LWR). Four species of lamprey may exist in the LWR, and of these, the Pacific
lamprey (Lampetra tridentate) was selected as the representative species for detritivorous
fish (Integral et al. 2004). In the Portland Harbor Remedial Investigation/Feasibility
Study Programmatic Work Plan (Integral et al. 2004), a tissue-residue approach was
proposed to assess risks to lamprey ammocoetes. Tissue residues were to be compared to
toxicity reference values (TRVs) from the scientific literature. The suitability of using
TRVs for surrogate species to assess risks to lamprey ammocoetes was later questioned
by the US Environmental Protection Agency (EPA) and its partners during the Round 3
data gaps analysis, and they requested acute toxicity testing to compare lamprey
ammocoetes sensitivity against published toxicity data for the most sensitive surrogate
species (EPA 20006).

The first phase of the acute toxicity testing was conducted in the fall of 2006; the second
phase is planned for the spring/summer of 2007. This data report describes the objectives,
methods, and procedures used during the Phase 1 toxicity testing with lamprey
ammocoetes (Lampetra sp.) and the results of the testing.

1.1 OBJECTIVES OF TOXICITY TESTING

The specific objectives of the Phase 1 lamprey ammocoete collection and testing effort
were to:

e Establish proper methods for the collection of lamprey
ammocoetes, including holding in the field and transport to
the laboratory

e Establish proper methods for holding the ammocoetes in the
laboratory, including feeding and temperature regimens

e Establish the proper exposure system, including size of
exposure chambers, rate of flow through, and feeding
requirements

e Perform range-finding toxicity tests with the following six
chemicals: copper, aniline, pentachlorophenol, naphthalene,
diazinon, and lindane

As stated in the objectives, the primary goal of the Phase 1 sampling and testing effort
was to ensure that ammocoetes could be collected and transported to the laboratory in
good condition and that the ammocoetes could be successfully maintained and tested
under laboratory conditions. A proper exposure system was developed for the static
renewal testing; the development of the flow-through system was proposed for the Phase
2 testing. Range-finding tests were conducted with copper, aniline, pentachlorophenol,
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diazinon, and lindane. Because of the high volatility of naphthalene, the range-finding
test with naphthalene was delayed until Phase 2 when it will be conducted as a flow-
through test.

1.2 REPORT ORGANIZATION

The remaining sections of this document describe the field sampling procedures,
laboratory holding methods, and toxicity tests of the lamprey ammocoetes. Section 2.0
presents the sampling procedures, and Section 3.0 describes laboratory methods. The
toxicity test and temperature test results are presented in Section 4.0; cited references are
listed in Section 5.0. Supporting information, including field collection logbooks and
chain-of-custody forms are provided in Appendix A. The toxicity testing report from
Northwestern Aquatic Sciences (NAS), including all raw laboratory data, is presented in
Appendix B. The validation report for the toxicity testing is presented in Appendix C,
and the validation report for the water chemistry is presented in Appendix D. Photo
documentation of the field collection, holding facility, and toxicity testing is presented in
Appendix E.
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This section described the methods used to collected lamprey ammocoetes in the field,
including water quality parameters measured in the Siletz River.

2.1 AMMOCOETE COLLECTION

Lamprey ammocoetes were collected from the main stem of the Siletz River near the
Cedar Creek confluence near Newport, Oregon, on October 17 and 18 and October 23
and 24, 2006 (Figure 2-1). The sampling location was selected upon consultation with
Stan Van de Wetering of the Siletz Tribe and was reached on foot. The permitted
maximum number of 800 lamprey ammocoetes was collected from an area covering
approximately 125 ft*. The water temperature was measured daily before the sampling
effort was initiated. The substrate was mostly medium to fine sands with a silty surface
layer and some leaf litter. The sampling water depths ranged from 4 to 6 in. up to
approximately 2 ft. The sampling dates, daily estimated catch of ammocoetes, and water
quality parameters are presented in Table 2-1.

Table 2-1. Lamprey ammocoetes collection information

Estimated Field Laboratory Hardness | Alkalinity Dissolved
Collection No. of Temperature | Temperature (mg/L as (mg/L as pH Oxygen Conductivity
Date Ammocoetes () o)y CaCOy) CaCOy) (unitless) (mg/L) (umhos/cm)
10/17/2006 58 12.9 13.6 26 20 5.3 8.2 62
10/18/2006 250 12.6 12.4 26 20 6.0 9.6 95
10/23/2006 200 12.1 11.5 26 20 6.8 8.4 75
10/24/2006 300 11.8 10.6 51 90 6.0 8.8 150

a

Measured in the coolers at delivery.

CaCO; — calcium carbonate

A Smith-Root, Inc., LR-24 dual-train backpack electroshocker was used during the
collection. An initial setting of 3 pulses per second (pps) and 25% duty cycle was
selected to withdraw the ammocoetes from the sediment, and a second setting of 30 pps

and 25% duty cycle was applied to stun and capture the ammocoetes. Captured

ammocoetes were placed in a pre-cleaned cooler partially filled with site water and
approximately 6 in. of site sediment. Fifty ammocoetes were placed in each cooler.

Frozen gel packs were affixed to the inside lids of the coolers to keep the water

temperature cool during holding and transport to the laboratory. At the end of the
sampling day, the coolers were then filled with additional site water before being
transported to NAS in Newport, Oregon. Photos of the sampling effort are presented in
Appendix E.

This document is currently under review by US EPA and its federal,
state, and tribal partners, and is subject to change in whole or in part.
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2.2 DEVIATIONS FROM THE FSP

The collection of lamprey ammocoetes in the field was performed with no deviations
from the FSP.
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3.0 LABORATORY METHODS

This section describes the methods used to hold the lamprey ammocoetes in the
laboratory, the toxicity and temperature testing methods, the analytical methods of the
confirmatory water samples, and deviations from the FSP and quality assurance plan
(QAPP).

3.1 LAMPREY AMMOCOETE HOLDING

Upon receipt of the ammocoetes at the laboratory, the water temperature was measured in
the coolers, and the ammocoetes were transferred into 10-gal. tanks with approximately
50 organisms per tank. The tanks contained approximately 2 to 3 in. of sediment and 26
L of water that was aerated. The water was supplied using a flow-through system at a rate
of approximately 35 mL/minute (approximately two volume changes per day). In
addition, two-thirds of the water volume in each tank were replaced daily. The tanks were
held at a temperature of 12.3° &+ 0.5° C and ambient laboratory lightning (50 to 73 foot-
candles) at a daily photoperiod of 16 hours of light and 8 hours of darkness.

Upon receipt of all ammocoetes, a representative subsample of six ammocoetes was
selected, and the six ammocoetes were weighed and measured for length. They ranged
from 28 to 84 mm in length and from 0.04 to 0.78 g in weight. The ammocoetes were
acclimated in the laboratory for 2 to 3 weeks before testing was initiated. Normal
behavior for lamprey ammocoetes is to immediately burrow in sediment and remain
there. If any individuals are observed swimming around and not burrowing, it is an
indication that the ammocoetes are under some sort of stress. A total of six lamprey were
found dead on the sediment surface within the first few days after laboratory receipt of
the animals, probably from being damaged during field sampling. Four lamprey from the
10/18/06 batch died, and two lamprey from the 10/24/06 batch died. None of these
animals were able to burrow in the sediment. All other lamprey ammocoetes burrowed in
the sediment and were not observed swimming in the water column. Lamprey
ammocoetes were not fed during the first month of holding on the recommendation of
William Swink, MS, a research fishery biologist with the US Geological Survey (USGS)
at the Hammond Bay Biological Station.' Table 3-1 summarizes the water quality
conditions in the tanks during the first 4 weeks of holding. Additional details on the
ammocoete holding conditions are presented in Appendix B.

! Mr. Swink has more than 15 years of experience working with sea lamprey, including culture of larval lampreys;
effects of density on growth of larvae; and survival, growth, and feeding of newly metamorphosed lampreys.
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Parameter Unit Mean = SD
Temperature °C 123+£0.5
Dissolved oxygen mg/L 10.9+0.6
pH unitless 7.6+0.4
Conductivity pmhos/cm 129+5
Hardness mg/L as CaCO, 48 £4
Alkalinity mg/L as CaCO; 44 +9

CaCO; — calcium carbonate

SD — standard deviation

April 6,2007

After completion of the last range-finding test, the remaining lamprey ammocoetes were
fed 50 mL of yeast slurry (2 g yeast in 400 mL water). The flow was turned off prior to
feeding and resumed after 24 hours. After feeding, the ammocoetes were separated into
two different temperature-controlled rooms (12° and 17° C). The ammocoetes that were
placed in the 17° C room were acclimated for 10 days before the temperature test was
initiated. Table 3-2 summarizes the water quality conditions in the tanks during the 10
days of holding. After initiation of the first temperature test, the temperature in the room
that was held at 17° C was raised to 22° C. The ammocoetes were acclimated for 7 days
to the 22° C before the second temperature test was initiated. Table 3-3 summarizes the
water quality conditions in the tanks during the 7 days of holding. All remaining lamprey
ammocoetes were destroyed after successful completion of the second temperature test.

Table 3-2. Water quality conditions during the 12° C versus 17° C holding

Parameter Unit 12° C Mean + SD 17° C Mean + SD
Temperature °C 11.7+£0.2 153+1.8°
Dissolved oxygen mg/L 11.3+0.2 10.0+0.7
pH unitless 7.5+0.1 7.5+0.2
Conductivity pmhos/cm 136 £9 138+ 6
Hardness mg/L as CaCO; 57+5 58+4
Alkalinity mg/L as CaCO; 44 +7 44 +5

a

holding tank until the test initiation.

CaCO; — calcium carbonate

SD — standard deviation

DO NOT QUOTE OR CITE
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Table 3-3. Water quality conditions during the 12°C versus 22°C holding

Parameter Unit 12° C Mean + SD 22°C Mean £ SD
Temperature °C 11.6+0.4 19.7+1.8°
Dissolved oxygen mg/L 10.9+0.3 8.8+0.1
pH unitless 7.2+0.2 7.3+0.1
Conductivity pmhos/cm 134+ 9 153+9
Hardness mg/L as CaCO; 55+5 51+0
Alkalinity mg/L as CaCO; 39+4 39+8

April 6,2007

*  The mean temperature includes all measurements from the initiation of the temperature increase in the
holding tank until the test initiation.
CaCO; — calcium carbonate

SD — standard deviation

3.2 LAMPREY AMMOCOETE TESTING

Phase 1 toxicity testing consisted of range-finding tests with five of the six chemicals
(i.e., copper, aniline, pentachlorophenol, diazinon, and lindane). Static renewal testing
with naphthalene was explored. However, because of the volatility of this chemical, it
was decided, in cooperation with EPA and its partners, to postpone testing with
naphthalene until the flow-through testing effort in Phase 2. The range-finding tests were
96-hour static renewal tests (water-only tests). The tests were conducted with a control
and four widely spaced concentrations in a logarithmic series. The tests included one
replicate that contained five ammocoetes for each concentration and the control. The
loading rate ranged from 0.38 to 1.05 g of organism/L. The tests were conducted in soft
water (45 = 9 mg/L as CaCQs), at a temperature of 12° £ 1.0° C, and with a light cycle of
16 hours of light and 8 hours of darkness at a light intensity ranging from 50 to 73 foot-
candles. The ammocoetes were not fed during the range-finding tests. At 48 hours into
the test, approximately 80% of the water was renewed. The numbers of live and dead
ammocoetes were counted daily and at test termination in the control and the four test
concentrations. At test termination, the lengths and weights of all control ammocoetes
were measured. The average length was 67 + 11 mm, and the average weight 0.45 +

0.20 g.

The concentrations of the five chemicals (i.e., copper, pentachlorophenol, lindane,
diazinon, and aniline) used in the range-finding tests were selected by NAS based on
LC50s (concentrations that are lethal to 50% of an exposed population) for other fish
presented in literature, the results of the small, preliminary range-finding tests conducted
prior to the range-finding tests, and best professional judgment. The small, preliminary
range-finding tests consisted of 96-hour exposures of a single lamprey ammocoete in one
replicate to a wide range of concentrations for each chemical. The number of
concentrations ranged from three and a control for naphthalene to six and a control for
copper. Thus, for example, the preliminary range-finding test for copper was conducted
on seven ammocoetes in seven replicates, each exposed to a different concentration.
Based on the preliminary range-finding test with naphthalene and additional chemistry
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work (getting the naphthalene into solution and keeping it in solution), testing with
naphthalene was delayed until Phase 2.

The nominal concentrations prepared for each chemical by the toxicity testing laboratory
and used in the range-finding tests were confirmed through chemical analyses. Water
samples were collected from the control and each test concentration at test initiation,
48-hour renewal (new and old solutions), and test termination. Additional information on
chemical purity and the preparation of stock solutions is presented in Appendix B.

After completion of the range-finding tests, additional testing, as requested by EPA and
its partners, was performed to evaluate the effects of temperature on lamprey
ammocoetes. Two temperature tests were performed: one comparing survival in 12°C
water with survival in 17°C water, and another comparing survival in 12°C water with
survival in 22°C water. These tests were performed in four replicates with five organisms
per replicate.

Because there is no standard protocol for acute toxicity testing with lamprey
ammocoetes, the test procedures were based on the methods for measuring acute toxicity
with other fish species as described in EPA (2002) and American Society for Testing and
Materials (ASTM) (1996) guidance. The test conditions and test acceptability criterion
are summarized in Table 3-4.

Table 3-4. Summary of test conditions for the 96-hour acute range-finding toxicity
tests and temperature tests with lamprey ammocoetes (Lampetra sp.)

Parameter Condition or Regimen
Test type static renewal
Test duration 96 hours
Temperature 12°+1°C; 17°+1°C;and 22° £ 1° C
Light quality ambient laboratory
Illuminance 49.5 to 73.0 foot-candles
Photoperiod 16 light:8 dark
Test chamber size 9.5-L glass aquaria covered with Plexiglas plates
Solution volume 2.8 L per aquarium
Renewal of test solution once at 48 hours
Test organisms lamprey ammocoetes
Number of test treatments 4 test treatments for the range-finding tests
Number of replicates per 1 replicate for the range-finding tests; 4 replicates for the temperature
treatment tests
Organisms per replicate 5 organisms per replicate (loading rate between 0.38 and 1.05 g/L)
Number of organisms per 5 organisms per exposure concentration in range-finding tests;
exposure concentration 20 organisms per exposure temperature in temperature tests
Test chamber cleaning none
Feeding none
Aeration gentle aeration not exceeding 100 bubbles/min.
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Table 3-4. Summary of test conditions for the 96-hour acute range-finding toxicity
tests and temperature tests with lamprey ammocoetes (Lampetra sp.)

Parameter Condition or Regimen
Dilution water de-chlorinated municipal tap water with a hardness of 45 £ 9 mg/L
spiked with the selected chemicals
Test concentrations 4 test concentrations and a control
Endpoint survival

Test acceptability criterion >90% survival in the control

3.3 WATER ANALYTICAL METHODS

The nominal test solution concentrations used in each 96-hour range-finding test were
confirmed by Columbia Analytical Services, Inc. (CAS), of Kelso, Washington. Test
solution samples were collected during test initiation, 48-hour renewal (new and old
solutions), and test termination and shipped to CAS. Samples were analyzed according to
the methods presented in Table 3-5.

Table 3-5. Laboratory Methods for the Analysis of Toxicity
Test Solution Samples

Laboratory Method
Sample
Chemical Preparation Quantitative Analysis
Copper EPA 3005/CLP EPA 200.8
Lindane EPA 3535 EPA 8081A
Diazinon EPA 3520C EPA 8141A
Aniline EPA 3520C EPA 8270C
Pentachlorophenol EPA 8151M EPA 8151M

EPA — US Environmental Protection Agency

Data validation was completed by EcoChem in Seattle, Washington. Data quality is
acceptable and meets the objectives of the lamprey toxicity study. EcoChem’s data
validation report is provided in Appendix D.

3.4 DEVIATIONS FROM THE FSP AND QAPP

Lamprey ammocoetes were not fed during the first month of holding on the
recommendation of William Swink, MS, a research fishery biologist with the USGS at
the Hammond Bay Biological Station. After chemical testing was completed, holding
was extended beyond the initial planned duration, so the remaining lamprey ammocoetes
were fed a yeast slurry based on the methods used by USGS at the Hammond Bay
Biological Station.

DO NOT QUOTE OR CITE 10
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Dilution water hardness was 51 mg/L as CaCOj3 in all batches of test water used. This is
slightly above the water hardness listed in the QAPP (< 50 mg/L). Collection site water
hardness ranged from 20 to 51 mg/L.

The loading rate of 1.1 g/L recommended in the EPA protocol (EPA 2002) and cited in
the QAPP was not exceeded. However, in the conditional approval letter received on
October 31, 2006, EPA recommended using the ASTM loading rate of 0.8 g of
organism/L. This lower loading rate was exceeded in the range-finding tests with aniline
(0.96 g/L), diazinon (0.93 g/L), 12°C versus 17°C (0.98 and 1.05 g/L, respectively), and
in 12°C of the 12°C versus 22°C (0.86 g/L).

Chemical analyses of the test solution samples were completed as described in the QAPP,
with one exception. Analyses for pentachlorophenol were completed using EPA method
8151M rather than method 8270C, which was stated in the QAPP. Method §151M
provides a lower detection limit at a lower cost than method 8270C and had been used for
the analysis of pentachlorophenol in sediment samples. The use of method 8151M did
not affect data quality and improved method sensitivity. There were no other deviations
from the QAPP during the analysis and validation of Phase 1 test solution samples.

Additional water samples at a frequency of 5% of the samples were not collected for
chemistry laboratory QC.
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4.0 TESTING RESULTS

The test results for the five range-finding tests are presented in Section 4.1, and the test
results from the temperature tests are presented in Section 4.2.

4.1 RANGE-FINDING TESTS

This section presents the test results and water quality conditions documented during the
range-finding test with the five chemicals. Temperature, dissolved oxygen, and pH were
measured daily in all concentrations. Conductivity, hardness, and alkalinity were
measured daily in the control and highest concentration.

4.1.1 Copper
The 96-hour range-finding test with copper was initiated November 9, 2006, and
terminated November 13, 2006. The daily survival rates documented throughout the test
and the nominal and mean measured chemical concentrations are presented in Table 4-1.
The test met the acceptability criterion of > 90 percent survival in the control. The
concentrations of copper measured throughout the test are presented in Table 4-2; water
quality conditions are summarized in Table 4-3.

Table 4-1. Daily survival of ammocoetes and chemical concentrations of copper

Concentration (ug/L) Number of Surviving Ammocoetes
Measured Percent
Nominal Mean £ SD 0 hour | 24 hours | 48 hours | 72 hours | 96 hours | Survival
0 (control) 6.88 £ 1.69 5 5 5 5 5 100
1 748 £1.73 5 5 5 5 5 100
10 14.6 £3.42 5 5 5 5 5 100
100 84.9+6.83 5 5 5 5 2 40
1,000 1,020 + 59 5 0 0 0 0 0
SD = standard deviation
Table 4-2. Copper concentrations throughout the range-finding test
Measured Concentration
Nominal (Hg/L)
Concentration 48 hours — 48 hours —
(ng/L) 0 hour Old Solution New Solution 96 hours
0 (control) 8.49 8.17 5.20 5.64
1 9.81 7.62 6.71 5.76
10 19.1 11.7 15.4 12.2
100 93.9 80.0 90.6 80.0°
1,000 1,070° 927 1,050 999
DO NOT QUOTE OR CITE 12
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Parameter Unit Mean + SD
Temperature °C 123+0.2
Dissolved oxygen mg/L 10.5+0.2
pH unitless 7.3+£0.2
Conductivity pmhos/cm 113+4
Hardness mg/L as CaCO; 51+£0
Alkalinity mg/L as CaCO; 40+0

CaCO; — calcium carbonate
SD — standard deviation

4.1.2 Aniline

The 96-hour range-finding test with aniline was initiated November 9, 2006, and
terminated November 13, 2006. The daily survival rate documented throughout the test
and the nominal and mean measured chemical concentrations are presented in Table 4-4.
The test met the acceptability criterion of > 90 percent survival in the control. The
concentrations of aniline measured throughout the test are presented in Table 4-5; water
quality conditions are summarized in Table 4-6.

Table 4-4. Daily survival of ammocoetes and chemical concentrations of aniline

Concentration (mg/L) Number of Surviving Ammocoetes
Measured 0 24 48 72 96 Percent
Nominal Mean £ SD Hour Hours Hours Hours Hours Survival
0 (control) | 0.017+0.019 5 5 5 5 5 100
1.0 0.795 +0.128 5 5 5 5 5 100
10 8.23+0.150 5 5 5 5 5 100
100 91.3+16.5 5 5 5 5 5 100
1,000 1,087 +£ 103 5 5 2 2 0 0
SD — standard deviation
Table 4-5. Aniline concentrations throughout the range-finding test
Measured Concentration
Nominal (mg/L)
Concentration 0 48 Hours — 48 Hours — 96
(mg/L) Hour Old Solution New Solution Hours
0 (control) 0.0027J 0.044 5817 157
1.0 0.61 0.81 0.89 0.87
10 8.3 8.3 8.3 8.0
100 100 75 110 80
1,000 1,100 950 1,200 1,100
J — estimated value
DO NOT QUOTE OR CITE 13
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Table 4-6. Water quality conditions during range-finding test with aniline

Parameter Unit Mean + SD
Temperature °C 126 +0.2
Dissolved oxygen mg/L 10.3+£0.2
pH unitless 7.4+0.1
Conductivity pmhos/cm 120+ 5
Hardness mg/L as CaCO; 51+0
Alkalinity mg/L as CaCO; 40 + 0 and 447 + 12°

a

CaCOs; — calcium

carbonate

SD — standard deviation

4.1.3 Pentachlorophenol

Alkalinity was 40 mg/L in the control and 447 mg/L in the highest concentration.

The 96-hour range-finding test with pentachlorophenol was initiated November 9, 2006,
and terminated November 13, 2006. The daily survival rate documentd throughout the
test and the nominal and mean measured chemical concentrations are presented in

Table 4-7. The test met the acceptability criterion of > 90 percent survival in the control.
The concentrations of pentachlorophenol measured throughout the test are presented in
Table 4-8; water quality conditions are summarized in Table 4-9.

Table 4-7. Daily survival of ammocoetes and chemical concentrations of

pentachlorophenol
Concentration (ug/L) Number of Surviving Ammaocoetes
Measured 0 24 48 72 96 Percent

Nominal Mean + SD Hour Hours Hours Hours Hours Survival
0 (control) 0.13+0.00 5 5 5 5 5 100
4 2.3+0.57 5 5 5 5 5 100
40 18 £ 0.50 5 5 5 5 5 100
400 210+ 0.41 5 0 0 0 0 0
4,000 2,075+ 320 5 0 0 0 0 0
SD — standard deviation
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Table 4-8. Pentachlorophenol concentrations throughout the range-finding test

Measured Concentration
Nominal (Hg/L)
Concentration 48 Hours — 48 Hours —
(ug/L) 0 Hour Old Solution New Solution 96 Hours
0 (control) 0.13U 0.13U 0.13U 0.13U
4 3 1.6 2.3 2.2
40 19 18 18 18
400 240 230 220 150
4,000 2,400 2,300 1,800 1,800

U — not detected
Table 4-9. Water quality conditions during range-finding test with

pentachlorophenol

Parameter Unit Mean = SD
Temperature °C 12.3+£0.2
Dissolved oxygen mg/L 10.4 £ 0.1
pH unitless 73+0.2
Conductivity pmhos/cm 1175
Hardness mg/L as CaCO; 51+0
Alkalinity mg/L as CaCO; 40+ 0

CaCO; — calcium carbonate
SD — standard deviation

4.1.4 Lindane
The 96-hour range-finding test with lindane was initiated November 9, 2006, and
terminated November 13, 2006. The daily survival rate documented throughout the test
and the nominal and mean measured chemical concentrations are presented in Table 4-
10. The test met the acceptability criterion of > 90 percent survival in the control. The
concentrations of lindane measured throughout the test are presented in Table 4-11; water
quality conditions are summarized in Table 4-12.

Table 4-10. Daily survival of ammocoetes and chemical concentrations of lindane

Concentration (pg/L) Number of Surviving Ammocoetes
Measured Mean 0 24 48 72 96 Percent

Nominal +SD Hour Hours | Hours | Hours | Hours | Survival
0 (control) 0.74+0.51 5 5 5 5 5 100
8 46=+1.5 5 5 5 5 5 100
80 36+ 16 5 5 5 5 5 100
800 345 £ 189 5 5 5 5 5 100
8,000 3,215+2,002 5 0 0 0 0 0
SD - standard deviation
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Table 4-11. Chemical concentrations of lindane throughout the range-finding test

Measured Concentration
Nominal (Ho/L)
Concentration 48 Hours — 48 Hours —
(ug/L) 0 Hour Old Solution New Solution 96 Hours
0 (control) 1.3 0.81 0.053 0.78J
8 53 2.8 6.1 4.0
80 47 17 50 28
800 430 220 570 160
8,000 4,400 260 4,500 3,700

J — estimated value

Table 4-12. Water quality conditions during range-finding test with lindane

Parameter Unit Mean = SD
Temperature °C 123+£0.2
Dissolved oxygen mg/L 10.3+0.2
pH unitless 74+0.1
Conductivity pmhos/cm 117+3
Hardness mg/L as CaCO; 51+0
Alkalinity mg/L as CaCO; 40+ 0

CaCO; — calcium carbonate
SD — standard deviation

4.1.5 Diazinon

The 96-hour range-finding test with diazinon was initiated November 16, 2006, and
terminated November 20, 2006. The daily survival rate documented throughout the test
and the nominal and mean measured chemical concentrations are presented in Table 4-
13. The test met the acceptability criterion of > 90 percent survival in the control. The
concentrations of diazinon measured throughout the test are presented in Table 4-14;
water quality conditions are summarized in Table 4-15.

Table 4-13. Daily survival of ammocoetes and chemical concentrations of diazinon

Concentration (ug/L) Number of Surviving Ammocoetes
Measured 0 24 48 72 96 Percent

Nominal Mean £ SD Hour Hours | Hours | Hours | Hours | Survival
0 (control) 25+1.7 5 5 5 5 5 100
40 23+16 5 5 5 5 5 100
400 190 + 70 5 5 5 5 5 100
4,000 1,518 + 825 5 5 5 5 5 100
40,000 13,175 + 5,960 5 5 0 0 0 0
SD — standard deviation

DO NOT QUOTE OR CITE 16
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Table 4-14. Chemical concentrations of diazinon throughout the range-finding test

Measured Concentration
Nominal (Ho/L)
Concentration 48 Hours — 48 Hours —
(ug/L) 0 Hour Old Solution New Solution 96 Hours
0 (control) 4.5 2.6 0.31 2.6
40 29 6.2 41 14
400 190 100 270 200
4,000 1,800 570 2,500 1,200
40,000 16,000 6,700 20,000 10,000

Table 4-15. Water quality conditions during range-finding test with diazinon

Parameter Unit Mean = SD
Temperature °C 11.9+0.1
Dissolved oxygen mg/L 10.5+0.1
pH unitless 7.2+0.1
Conductivity pmhos/cm 119+4
Hardness mg/L as CaCO; 51+£0
Alkalinity mg/L as CaCO; 32+4

CaCOs; — calcium carbonate
SD — standard deviation

4.2 TEMPERATURE TESTS

This section presents the test results and water quality conditions taken during the two
temperature tests. Temperature, dissolved oxygen, and pH were measured daily in all
concentrations. Conductivity, hardness, and alkalinity were measured daily in the control
and highest concentration.

4.2.1 Temperature 12°C versus 17°C
The 96-hour temperature test was initiated December 1, 2006, and terminated
December 5, 2006. The daily survival rate documented throughout the test is presented in
Table 4-16. The test met the acceptability criterion of > 90 percent survival in the control.
The water quality conditions are summarized in Table 4-17.

DO NOT QUOTE OR CITE 17
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Table 4-16. Daily survival of ammocoetes at 12° and 17° C

Number of Surviving Ammocoetes Percent Survival
Temperatur 0 24 48 72 96
e(°C) Replicate Hour | Hours | Hours | Hours | Hours | Replicate | Mean
12° (control) 1 5 5 5 5 5 100
2 5 5 5 5 5 100 100
3 5 5 5 5 5 100
4 5 5 5 5 5 100
17° 1 5 5 5 5 5 100
2 5 5 5 5 5 100
100
3 5 5 5 5 5 100
4 5 5 5 5 5 100

Table 4-17. Water quality conditions during the 12° versus 17° C temperature test

Parameter Unit 12°C Mean £ SD 17°C Mean + SD
Temperature °C 123+0.2 16.9+04
Dissolved oxygen mg/L 10.7+0.4 9.1+0.3
pH unitless 72+03 7.1£0.2
Conductivity pmhos/cm 123+ 4 134 +7
Hardness mg/L as CaCO; 51+£0 51+£0
Alkalinity mg/L as CaCOs; 30+£0 30+£0

CaCO; — calcium carbonate
SD — standard deviation

4.2.2 Temperature 12°C versus 22°C
The 96-hour temperature test was initiated December 8, 2006, and terminated
December 12, 2006. The daily survival rate documented throughout the test is presented
in Table 4-18. The test met the acceptability criterion of > 90 percent survival in the
control. The water quality conditions are summarized in Table 4-19.

Table 4-18. Daily survival of ammocoetes at 12° and 22° C

Number of Surviving Ammocoetes Percent Survival
Temperatur 0 24 48 72 96
e (°C) Replicate | Hour | Hours | Hours | Hours | Hours | Replicate | Mean
12° (control) 1 5 5 5 5 5 100
2 5 5 5 5 5 100 100
3 5 5 5 5 5 100
4 5 5 5 5 5 100
DO NOT QUOTE OR CITE 18
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Number of Surviving Ammocoetes

Percent Survival

Temperatur 0 24 48 72 96
e (°C) Replicate | Hour | Hours | Hours | Hours | Hours | Replicate | Mean
22° 1 5 5 5 5 5 100
2 5 5 5 5 4 80 95
3 5 5 5 5 5 100
4 5 5 5 5 5 100

Table 4-19. Water quality conditions during the 12° versus 17° C temperature test

Temperature Test
Parameter Unit 12° C Mean + SD 22° C Mean £ SD
Temperature °C 122+0.3 223+0.5
Dissolved oxygen mg/L 10.5+0.4 83+03
pH unitless 7.1+£0.2 7.2+£02
Conductivity pmhos/cm 120 £ 8 146 +9
Hardness mg/L as CaCO; 51+0 51+0
Alkalinity mg/L as CaCO; 33+6 37+6

CaCO; — calcium carbonate
SD — standard deviation

DO NOT QUOTE OR CITE
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5.0 CONCLUSIONS

The specific objectives of the Phase 1 lamprey ammocoete collection and testing effort
stated in Section 1.1 were all met with two exceptions. A range-finding test with
naphthalene could not be performed using the static renewal method because of the
volatility of the chemical. Therefore, the range-finding test with naphthalene was delayed
until Phase 2 testing when it will be performed as a flow-through test. Similarly, the
development of a proper flow-through exposure system was delayed until Phase 2.

DO NOT QUOTE OR CITE 20
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NORTHWESTERN AQUATIC SCIENCES

TOXICITY TEST REPORT

TEST IDENTIFICATION
Test Nos.: 686-31 through 37
Title: Lamprey (Lampetra sp.) ammocoete acute, static renewal range-finding toxicity testing with lamprey
ammocoetes (Lampetra sp.) in support of the Portland Harbor remedial investigation (RI).
Protocol No.: NAS-686-Lamprey-rf, October 11, 2006 draft.

Study Objectives: The study objectives for the laboratory were to: 1) establish proper methods for holding the
ammocoetes in the laboratory, including feeding and temperature regimens; 2) establish the proper exposure
system, inchuding size of exposure chambers, flow rate, and feeding regimen; and 3) perform range-finding
toxicity tests with the following six chemicals: copper, aniline, pentachlorophenol, naphthalene, diazinon, and
lindane. After the study was initiated, naphthalene was dropped from the range-finding testing and testing at
two higher temperatures was added.

STUDY MANAGEMENT
Study Sponsor: Windward Environmental, Inc., 200 West Mercer Street, Suite 401, Seattle, WA 98119.
Sponsor's Study Monitor: Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences, P.O. Box 1437, Newport, OR 97365,
Test Location; Newport Laboratory.
Laboratory's Study Personnel: Richard S. Caldwell, Ph.D., G.A. Buhler, B.S., Proj. Man./Study Dir.; L.K. Nemeth,
B.A., M.B.A., Acting Lab Director and QA Officer; G.J. Irissarri, B.S., Aq. Toxicol.; G. Hutchinson, B.S., Tech.
Study Schedule: The study began on September 28, 2006 with preparations to receive and hold lamprey in the
laboratory. The study schedule required holding the lamprey for two to three weeks after receipt in order to
determine whether lamprey ammmocoetes could be held successfully in the laboratory. After two to three weeks
of holding, four chemicals (aniline, copper, pentachlorophenol, and lindane) were tested on 11-9-06 in 96-hr
static renewal tests. Diazinon was tested on 11-16-06. Naphthalene was dropped from the range-finding phase
of the study due to the difficulty of keeping it in soiution. After the chemical testing started, two more tests
were requested to assess the ability of lamprey to acclimate to and survive in water-only tests at higher
temperatures (17°C and 22°C). The temperature testing was conducted with remaining lamprey ammocoetes
following the successfil completion of chemical testing. On 11-21-06, at the end of all chemical testing,
remaining organisms were fed, then ammocoetes were separated into different temperature-controlled rooms to
acclimate to temperatures for the 96-hr temperature tests which were initiated on 12-1-06 (17°C) and 12-8-06
(22°C). The final test ended on 12-12-06.
Disposition of Study Records: All specimens, raw data, reports and other study records are stored according to
Good Laboratory Practice regulations at Northwestern Aquatic Sciences, 3814 Yaquina Bay Rd., Newport, OR
97365.
Good Laboratory Practices: The test was conducted following the principles of Good Laboratory Practices
(GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations revised August 17, 1989 (40 CFR
Part 792).
Statement of Quality Assurance: The test data were reviewed by the Quality Assurance Unit to assure that the
study was performed in accordance with the protocol and standard operating procedures. This report is an
accurate reflection of the raw data,

TEST MATERIAL
Description; Chemicals tested included aniline (Fisher Scientific Lot #062904; purity: 99.9% assay), copper as
copper sulfate (Argent Lot No. 0195; purity: minimum $9%), pentachlorophenol (Eastman Organic Chemicals),
lindane (Aldrich batch # 07325DD; purity: 97%), and diazinon (Chem Service Lot # 362-71A; purity: 98.2%).
Preparation of Working Stock Solution and Test Concentrations: Stock solutions of aniline,
pentachlorophenol, lindane, and diazinon, and were prepared by weighing or, in the case of aniline, measuring

volumetrically, enough of the chemical to exceed either the saturation levels in water or an amount to exceed

the estimated aqueous toxicity concentrations, and adding the chemicals to from 1L to 4L of NAS tap water in
clean, acetone-rinsed brown glass bottles fitted with Teflon® caps. Bottles were capped and the contents slowly
stirred on a magnetic stirrer at room temperature for ca. 20 howrs. Target aqueous concentrations for each
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chemical were: lindane, 8.0 mg/L; pentachlorophenol, 40 mg/mL; diazinon, 40 mg/L; aud aniline, 1000 mg/L.
The copper stock solution was a 1 mg/mL stock prepared on 10-27-05,

DILUTION WATER
Source: Dechlorinated municipal tap water from the City of Newport.
Dates of Preparation: A tank of ditution water was prepared prior to receipt of lampreys in the laboratory,
topped off daily as needed, and constantly aerated. Water was removed for testing, or for aerated temperature
acclimation prior to testing, on 11-9-06, 11-16-06, 11-30-06 and 12-7-06.
Water OQuality: Ranges for parameters were: conductivity 110-130 pmhos/cm and alkalinity 30-40 mg/L as
CaCOs;. In all batches of dilution water hardness was 51 mg/L as CaCOs, and pH was 7.2. All total chiorine
measurements were <0.02 mg/L.
Pretreatment: Dechlorinated, aerated =24 hr.

TEST ORGANISMS
Species: Lamprey, Lampetra sp.
Age: ammocoetes
Size: An initial representative subsample of six lampreys was measured after lab receipt of all animals. Pretest
lamprey ammocoetes ranged from 28 to 84 mm in length and 0.04 to 0.78 g in weight. At the end of each test,
lengths and weights were measured on all control animals and the overall means were calculated: average
length, 67 + 11 mm; average weight, 0.45 4+ 0.20 g.
Source: Cedar Creek, Siletz River, Oregon. Organisms were collected by Windward staff and delivered to the
laboratory.
Acclimation: Lamprey amimocoetes were received on 10-17-06, 10-18-06, 10-23-06, and 10-24-06. In situ
water temperatures recorded on chain-of-custodies were 12.9°C, 12.1 °C, and 11.8°C. Average water quality
parameters measured in the receiving water at the laboratory were: Temperature, 12.0 £ 1.3°C (range 10.6 —
13.6); dissolved oxygen, 8.8 £ 0.6 mg/L (range 8.2 - 9.6); pH, 6.0 £ 0.6 (range 5.3 — 6.8}; conductivity, 96 + 39
pmhos/cm (range 62 — 150); hardness, 31 11 mg/L as CaCO; (range 26 — 51); and alkalinity, 38 £ 35 mg/L as
CaCQ; (range 20 — 90).

Animals were placed in 10-gallon tanks under flow-through conditions (~35 mL/minute, or ~ 2 volume changes
per day, with one additional daily siphon and replacement of 2/3 volume of each tank). Approximately 50
lampreys were placed in each tank. Tanks contained 2-3 inches of sediment (Sandtastic Play Sand, Waupaca
Materials) covered with 26L of test water and supplied with aeration. Normal behavior for lamprey
aminocoetes is to immediately bury in sediment and remain there. If any are observed swimming around and
not burying, that indicates some sort of stress. A total of six lampreys were found dead on the sediment surface
within the first few days after receipt of animals, probably from being damaged during field sampling. Four
lampreys from the 10/18/06 batch died and two from the 10/24/06 batch died. None of these animals were able
to bury in the sediment. All other lampreys buried into the sediment and were not observed swimming in the
water column.

Since lampreys were to be held short-term (a few weeks), they were not fed during this time. Water quality
conditions for the three weeks prior to initiating the first tests (686-31 through —34) averaged: Temperature,
12.3 + 0.5°C; dissolved oxygen, 10.9 + 0.6 mg/L; pH, 7.6 £ 0.4; conductivity, 129 £ 5 umhos/cm; hardness, 48
+ 4 mg/L as CaCQOs; and alkalinity, 44 + 9 mg/L as CaCO;. Further acclimation data for individual tests is
summarized in Appendix II. Approximately four weeks after animal receipt, remaining lampreys were fed a
yeast slurry (2 g yeast in 400 mL tap water blended for ~ 1 minute). The flow was turned off and 50 mL of
shurry was fed to each tank. Flow was resurned after 24 hours. Lampreys were then further acclimated to
remaining test temperatures.

TEST PROCEDURES AND CONDITIONS

Test Chambers: The test chambers were 2.5-gallon glass aquaria, containing 2.8L of test solution each, and
were covered with plastic lids.
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Test Concentrations: Four fest concentrations and a control were used for each test. Test concentrations were
determined by 96-hr exposures of a single lamprey to each of a wide range of three to six concentrations for
each chemical. Nominal concentrations used for range-finding testing of each chemical were:

Aniline: 1000, 100, 10, 1.0 and & mg/L

Copper: 1.0, 0.1, 0.01, 0.001, and 0 mg/L

Pentachlorophenol: 4.0, 0.4, 0.004, and 0 mg/L

Lindane: 8.0, 0.8, 0.08, 0.008, and 0 mg/L

Diazinon: 40, 4.0, 0.4, 0.04, and 0 mg/L.
Replicates/Treatment: 1 for chemical tests; 4 for temperature tests
Organisms/Treatment: 5 for chemical tests; 20 for temperature tests
Loading: 0.38 to 1.05 g/
Aeration: Yes
Feeding: None
Water Volume Changes: For all testing, solutions were renewed at 48 hours with fresh solution. For chemical
tests, new stock solutions were started mixing 24 hours prior to renewal.
Effects Criteria: The effect criteria used in the lamprey range-finding toxicity test was mortality, defined as a
lack of visible respiratory movement and absence of response to tactile stimulation.
Target Water Quality Conditions: Temperature, 12 + 1°C for chemical tests and 12, 17, or 22 + 1°C for
iemperature tests; dissolved oxygen, = 6.0 mg/L.
Photoperiod: 16:8 hr, L:D.
Light Intensity: Light intensity for the tests ranged from 49.5 to 73.0 foot~candles. Measuremtents are recorded
on each test bench sheet.

DATA ANALYSIS METHODS
Percent survival was calculated for each concentration from the raw data. For temperature tests the means were
obtained for each treatment. The software employed for these calculations was Microsoft Excel 2000,

CHEMICAL ANALYSES _
For the chemical exposure tests, a sample of test solution was taken directly from each test aquaria at 0-, 48-
(both old and new solutions) and 96-hours. Samples were stored at 4°C in the dark prior to shipment to
Columbia Analytical Services. Shipment of samples was generally accomplished the next work day after
sampling.

PROTOCOL DEVIATIONS
Lamprey ammocoetes were not fed during the first month of holding on the recommendation of William Swinlk,
M.S., Research Fishery Biologist with the USGS at Hammond Bay Biological Station. Mr. Swink has
extensive experience working with sea lamprey, including culture of larval lampreys; effects of density on
growth of larvae; and survival, growth, and feeding of newly metamorphosed lampreys. After chernical testing
was completed and holding was to continue past the initial planned time, remaining lampreys were fed a yeast
slurry based on the methods used by the USGS at Hammond Bay Biclogical Station.

Dilution water hardness was 51 mg/L as CaCO; in all batches of test water used. This is slightly above the water
hardness listed in the QAPP (<50 mg/L). Collection site water hardness ranged from 20 — 51 mg/L.

TEST RESULTS
Water quality conditions measured in test aquaria during the 96-hr foxicity tests are summarized in Appendix I1.

The temperature specification (12, 17, or 22 + 1 °C) was met during the study for each temperature regime.
Dissolved oxygen remained near saturation throughout the test (range 8.0 — 11.2 mg/L}. The pH was within the
range of 6.8 to 7.6, and conductivity measurements were within the range of 110 to 160 pmhos/cm. Hardness
remained at 51 mg/L as CaCQ; in all tests and alkalinity ranged from 30 to 40 mg/L as CaCO; in all tests
except aniline (40 to 460 mg/L as CaCO,).

The daily tabulations of the numbers of surviving lamprey ammocoetes in each treatment and treatment
replicate are shown in Tables 1-7. Although not required for test acceptability in these research range-finding
tests, the 96-hr control survival was 100% for all tests in the study, meeting the standard acute test acceptability
criterion of 90%.
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Table 1. Survival of lamprey ammocoetes, exposed for 96 hours to aniline.
Nominal Number of Lamprey Surviving Percent
Conc. (mg/L) Replicate  0-hr  24-hr  48-hr  72-hr  96-hr Survival
1,000 1 5 5 2 2 0 0.0
100 1 5 5 5 5 5 100.0
10 1 5 5 5 5 5 100.0
1.0 1 5 5 5 5 5 100.0
0 (control) 1 5 5 5 5 5 100.0

Table 2. Survival of lamprey ammocoetes, exposed for 96 hours to copper.
Nominal Number of Lamprey Surviving Percent
Conc. (mg/L) Replicate  0-hr  24-hr  48-hr  72-hr  96-hr Survival
1.0 1 5 0 0 0 0 0.0
0.1 1 5 5 5 5 2 40.0
0.01 1 5 5 5 5 5 100.0
0.001 1 5 5 5 5 5 100.0
0 (control) 1 5 5 5 5 5 100.0

Table 3. Survival of lamprey ammocoetes, exposed for 96 hours to pentachlorophenol.
Nominal Number of Lamprey Surviving Percent
Conc. (mg/L) Replicate  0-hr  24-hr 480w 72-hr  96-hr Survival
4.0 1 5 0 0 0 0 0.0
04 1 5 0 0 0 0 0.0
0.04 i 5 5 5 5 5 100.0
0.004 1 5 5 5 5 5 100.0
0 (control) 1 5 5 5 3 5 100.0

Test Nos. 686-31 through 37 Page 4 of 6



NORTHWESTERN AQUATIC SCIENCES

Table 4. Survival of lamprey ammocoetes, exposed for 96 hours to lindane.

Nominal Number of Lamprey Surviving Percent
Conc. (mg/L) Replicaie  0-hr  24-hr  48-hr  72-hr  96-hr Survival
8.0 1 5 0 0 0 0 0.0

0.8 1 5 5 5 5 5 100.0

0.08 1 bl 5 5 5 5 100.0

0.008 1 5 5 5 5 5 100.0

0 (control) 1 5 5 5 5 5 100.0

Table 5. Survival of lamprey ammocoetes, exposed for 96 hours to diazinon.

Nominal Number of Lamprey Surviving Percent
Conc. (mg/L) Replicate  0-hr 24.-hr 48-hr  72-lr  96-hr Survival
40 1 5 5 0 0 0 0.0
4.0 1 5 5 5 5 5 100.0

04 1 5 5 5 5 5 100.0
0.04 1 5 5 5 5 5 100.0

0 {(control) i 5 5 5 5 5 100.0

Table 6. Survival of lamprey ammocoetes, exposed for 96 hours to 17°C.
Temperature Number of Lamprey Surviving 96-hr % Survival

(°C) Replicate 0-hr  24-hr  48-hr  72-hr  96-hr Replicate  Mean

17 1 5 5 5 5 5 100.0

2 5 5 5 5 5 100.0

3 5 5 5 5 5 100.0
4 3 5 5 5 5 100.0 100.0

12 1 3 5 5 5 5 100.0

(control) 2 5 5 5 5 5 100.0

3 5 5 5 5 5 100.0
4 5 5 5 5 5 100.0 100.0
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Table 7. Survival of lamprey ammocoetes, exposed for 96 hours to 22°C.
Temperature Number of Lamprey Surviving 96-hr % Survival
O Replicate 0-hr  24-hr  48-hr  72-hr  96-hr Replicate  Mean
22 1 5 5 5 5 5 100.0
2 5 5 5 5 4 80.0
3 5° 5 5 5 5 100.0
4 5 5 5 5 5 100.0 95.0
12 1 5 5 5 5 5 100.0
{control) 2 5 5 5 5 5 100.0
3 5 5 5 5 5 100.0
4 5 5 5 5 5 100.0 100.0
STUDY APPROVAL
ooy Lokl 3/1/f07 Ouﬁwo % 3-2/-07
Project Manager/Study Director Date Qu ity Assurance Unit Date
J’
4 ) :
Fhmoln /( %ﬁ/m&%' /-'Zr fo7
Acfin g Laboratory Ditector "Date
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TEST PROTOCOL

LAMPREY (LAMPETRA sp.)
RANGE-FINDING TOXICITY TEST

1. INTRODUCTION

1.1 Purpose of Study: The purpose of this test is to perform range finding testing to determine the
concentrations of specific chemicals that should be used for detinitive testing to determine acute
toxicity. The test employs lamprey (Lampetra sp.) ammocoetes. This testing is research based rather
than for regulatory purposes and changes to procedures may occur as the study develops.

1.2 Summary of Method: Juvenile lampreys (ammocoetes) are exposed for 96 hours to a wide range
of concentrations of several specific chemicals in order to find the concentrations that should be used
for further testing to determine acute toxicity levels. The range-finding tests will be static-renewal.
The test chambers are covered glass containers, each holding a volume of solution large enough to
prevent loading from exceeding 1.1 g/L.. For this range finding one replicate test chamber with five
ammocoetes is employed at each of three or more test concentrations. A dilution water control is also
run for each test, and a solvent control is also run if a solvent is required for a specific chemical. If
there is a surplus of animals available, two replicates per concentration with five animals per replicate
may be employed. Mortality is the effect criterion.

2. STUDY MANAGEMENT

2.1 Sponsor's Name and Address:
Windward Environmental LL.C
200 West Mercer Street, Suite 401
Seattle, WA 98119

2.2 Sponsor's Study Monitor:
Ms. Helle Andersen

2.3 Name of Testing Laboratory:
Northwestern Aquatic Sciences

3814 Yaquina Bay Road P.0O. Box 1437
Newport, OR 97365

. 2.4 Test Location: Newport Laboratory

2.5 Laboratory's Personnel to be Assigned to the Study:
Study Director: Gary Buhler

Quality Assurance Officer: Linda K. Nemeth

Aquatic Toxicologist: Gerald Irissarri

Aquatic Toxicologist: Michele Redmond

2.6 Proposed Study Schedule: Range finding tests should begin within two to three weeks of
ammocoetes collection, Part of the study is to determine whether lamprey ammocoetes can be held
in the laboratory prior to testing. '
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2.7 Good Laboratory Practices: The test is conducted following the principles of Good Laboratory
Practices (GLP) as defined in the EPA/TSCA Good Laboratory Practice regulations effective
December 29, 1983 (40 CFR Part 792).

3. TEST MATERIAL

‘For this study, six chemicals are to be tested if there are sufficient animals and chemicals can be
obtained and put into solutions successfully. Copper, naphthalene, pentachlorophenol, lindane,

- diazinon, and aniline are the chemicals to be tested. These chemicals were selected to represent a
range of toxic mode of actions. The chemicals will be purchased by NAS. If the number of
ammocoetes is limited then chemicals will be tested 1n the order listed above. The nominal
concentrations prepared for each chemical by the laboratory will be confirmed by chemicals
analyses. Water samples will be collected from the control and each test concentration at test
initiation and termination in bottles supplied by Columbia Analytical Services, Samples will be
shipped via overnight carrier to CAS within 24 hours of collection.

4. DILUTION WATER

Dilution water is dechlorinated municipal water from the City of Newpoft.

5. TEST ORGANISMS

5.1 Species: Lamprey, Lampetra sp.

5.2 Source: Lamprey will be collected from the Siletz River by Windward Environmental and
transported to NAS.

5.3. Age: ammocoetes (juveniles)

5.4 Acclimation and Pretest Observation: After receipt of fish at the laboratory, they will be sorted
into holding tanks supplied with ~4-6 cm of fine sand, flowing water (dilution water), and aeration.
The flow rate will depend on the number and size of the ammocoetes received. Animals will be
held for two — three weeks prior to testing. During holding, ammocoetes will be fed yeast and, if
necessary, a larval fish food weekly or at a frequency that appears to be appropriate based on
observations of laboratory staff. After two weeks of holding, ammocoetes should appear disease-
free and unstressed, with fewer than 5% of the organisms dying during the 24 to 48 hours prior to
testing. To determine the loading rate and test chamber size, the wet weigh of approximately 10
ammocoetes will be measured before test initiation.

Care must be used to ensure that fish are not subjected to unusual handling or environmental stress
either before or during the testing period. Ammocoetes should burrow into the substrate. Fish

should be handled only the minimum necessary using suitable dip nets and should not be subjected
to more than a 3°C temperature change during any 12-hour period. The dissolved oxygen level

must be maintained at a level of 6.0 mg/L or greater. During holding, loading of fish in aquaria
should not exceed 10 g/L, and holding water should be replaced at a minimum rate of 2 tank
volumes per day. Fish are shielded from any unusual visual stress and treated with a photoperiod of
16 hours light and 8 hours darkness. A daily log of feeding, behavioral observations, mortality, and .
water quality should be maintained.
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6. DESCRIPTION OF TEST SYSTEM

6.1 Test Chambers and Environmental Control: Test chambers are glass containers capable of
holding a volume large enough to prevent loading from exceeding 1.1 g/L. Test chambers should
be covered. Test chambers are maintained at constant temperature by partial immersion in a
temperature-controlled water bath or by holding in a constant temperature room. The system is
maintained in a photoperiod-controlled room or enclosure. Aeration is not required unless
dissolved oxygen concentration falls below 6.0 mg/L.. Aeration rate should not exceed 100
bubbles/minute. If aeration in required, all containers are aerated by slow bubbling of oil-free
compressed air through 1 m! disposable pipets.

6.2 Cleaning: All laboratory glassware, including test chambers, is cleaned as described in EPA-
821-R-02-012. New glassware and test systems are soaked 15 minutes in tap water and scrubbed
with detergent (or cleaned in automatic dishwasher); rinsed twice with tap water; carefully rinsed
once with fresh, dilute (10%, V:V) hydrochloric or nitric acid to remove scale, metals, and bases;
rinsed twice with detonized water; rinsed once with acetone to remove organic compounds (using a
fume hood or canopy); and rinsed three times with deionized water. Test systems and chambers are
rinsed again with dilution water just before use.

7. EXPERIMENTAL DESIGN AND TEST PROCEDURES

7.1 Experimental Design: The test involves exposure of lamprey ammocoetes to a series of three to
five test concentrations and a dilution water control. Exposures are for 96 hours. Each treatment
consists of one test chamber each containing five fish. Total randomization is used for the
placement of containers in the temperature-controlled room. Test organisms are impartially
distributed to the test chambers by adding one to two animals to each chamber and repeating the
process until each contains 5 organisms.

7.2 Effect Criterion: The effect criterion used in the lamprey bioassay is mortality, defined as a
lack of visible respiratory movement and absence of response to tactile stimulation.

7.3 Test Conditions: The test temperature employed is 12 + 1°C. The photoperiod is 16 hours of
light and 8 hours of darkness. Hlumination is supplied by ambient laboratory lighting, The
dissolved oxygen concentration in each test container must be greater than 6.0 mg/L throughout the
test. Test containers are gently aerated if required to maintain the oxygen level. If aeration is
employed, all containers are treated equally. In the 96-hr test, the test solutions are renewed at 48
hours at a minimum (mere if needed for purposes of specific chemicals in solutions). Loading must
not exceed 1.1 g/L.

7.4 Preparation of Test Solutions: Each chemical stock solution is prepared by manual mixing with
dilution water to prepare a series of test concentrations. The test dilutions are brought to the test
temperature by partial immersion of the test containers in a water bath and, if necessary, are gently
aerated until the dissolved oxygen concentration is 6.0 mg/L or greater. A solvent may be required
to get some of the chemicals into solution. ‘

7.5 Beginning the Test: The test is begun by adding the organisms to the equilibrated test
containers as previously described.

7.6 Feeding: Animals are fed weekly during holding. If deemed necessary, animals will be fed
prior to the 48-hour renewal.
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7.7 Test Duration, Type and Freguency of Observations, and Methods:
The test duration of the range finding toxicity test is 96-hours. The type and frequency of
observations to be made during the test are summarized as follows:

Type of Observation Times of Observation

Biological Data
Survival (in each test container) Daily

Phyvsical and Chemical Data

Temperature and dissolved oxygen Daily
pH Beginning, at renewal, end
Hardness and alkalinity Beginning and end

Sample for chemical measurement
(each concentration and control) Beginning and end

During the test, dead organisms are removed at least every 24 hours. Dissolved oxygen is measured
in each stock test solution using a polarographic oxygen probe calibrated according to the
manufacturer's recommendations. The pH is also measured in each stock test solution using a pH
probe and a properly calibrated meter with scale divisions of 0.1 pH units. Temperature is
measured with a calibrated mercury thermometer or telethermometer. Conductivity is measured
with a conductivity meter. Hardness and alkalinity are measured using Hach test kits.

7.8 Test Acceptability Criterion: In a range finding test with only five animals in the control, the
standard acute control survival criterion of 90% is not realistic. If one animal dies randomly, the
test would not meet the criterion. Test acceptability will at the discretion of the study director.

8. DATA ANALYSIS

The data generated from the range finding test will be used to estimate the concentrations to be used
in later definitive test. Percent survival is calculated for each treatment replicate, and, if there is
more than one replicate per concentration, the means are obtained for each treatment level. An
LC50 is calculated using Probit, Spearman-Karber, or Trimmed Spearman-Karber method.

9. REPORTING

The final report of the test results must include all of the following standard information at a
minimum: name and identification of the test; the investigator and laboratory; information on the
test material; information on the dilution water; detailed information about the test organisms; a
description of the experimental design and test chambers and other test conditions including water
quality; definition of the effect criteria and other observations; responses, if any, in the control
treatment; tabulation and statistical analysis of measured responses; a description of the statistical
methods used; any unusual information about the test or deviations from procedures. |
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10. STUDY DESIGN AL TERATION

Amendments made to the protocol must be approved by the sponsor and study director and should
include a description of the change, the reason for the change; the date the change took effect, and
the dated signatures of the study director and sponsor. Any deviations in the protocol must be
described and recorded in the stidy raw data.

I1. REFERENCE TOXICANT

Reference toxicant testing is not practical or required with range finding testing for research
purposes.

12. REFERENCED GUIDELINES

ASTM. 1996. Standard guide for conducting acute toxicity tests on test materials with fishes,
macroinvertebrates, and amphibians. E729-96. American Society for Testing and materials,
Philadelphia, PA.

EPA. 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to
Freshwater and Marine Organisms (Fifth Edition). EPA-821-R-02-012. Office of Water, US
Environmental Protection Agency, Washington, D.C.

13. APPROVALS

for Windward Environmental

Name Date

for Northwestern Aquatic Sciences

Name Date
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ANIMAL RECEIPT/HOLDING: FRESHWATER -
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ANIMAL RECEIPT/HOLDING: FRESHWATER—temperature acclimation study

SPECIES: Lampetra sp. 120
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ANIMAL RECEIPT/HOLDING: FRESHWATER—temperature acclimation 'study
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SPECIES: Lampetra sp. {
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ANIMAL RECEIPT/HOLDING: FRESHWATER—temperature acclimation study

SPECIES: Lampetra sp. LV
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NORTHWESTERN AQUATIC SCIENCES . PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST
6P

@ f
Test No. 686- Bl Client Windward Investigator

STUPY MANAGEMENT:
Client: Windward Environmental, 200 West Mercer Street, Suite 401, Seattle, WA 98119
Client's Study Monitor: Ms. Helle Anderson
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory’s Study Personnel:
Project Manager/Study Director:_ G.A, Bubler

QA Gfficer: L.K. Nemeth _ 1. G.J 1RISsARR{ 652
2. 10 Celdie s () 3. '
4. 3,
Study Schedule: o —
Test Beginning: _#/ G3, f 20 Test Ending: H13Tw ] AL
TEST MATERIAL:
Description: Aniline Fisher Scientific Lot # 062904 i{’ paﬂl-; L99-9%  siccm \
[4 7

NAS Sample No.: .
Date of Preparation:

DILUTION WATER:
Description;  City of Newport tap water
Date of Preparation/Collection: I ]G B
Water Quality: Cond. (pmhos/cm) 7 pH E Ny A
. Hardness (mg/L as CaCOy) < Alkalinity (mg/L as CaCO;) & C
Total Chlorine (mg/L, DL 0.02 mg/L) {01~
Treatments: Dechlorinated, aerated > 24 hours

+* Taak of diluk: ; Gl - efore. 1a Erened i the lab -t FE Aabq when needed
;ES‘;‘ ERG‘&A&:{‘ISI\(:;S jﬂﬁ?&,ﬁf@mﬁ aa‘ﬂ&(’i’-‘iéoﬁﬁ"ﬁ-: M&uéﬁfe nﬁ%d%&’-&ﬁpmom refi\evedon Il-?-U&J.

Species: Lampeira sp. AgefSize: 9 mmproefes
Source:__ Siletz River, Oregon—Cedar Creek area
Acclimation Data:
Date | Temp. | pH DO Conductivity | Hardness | Alkalinity Total Comments
(°C) (mg/L} | (umhos/cm) (mg/L) {mg/L) Ammonia-N | (including tank #)
(mg/L)
ooz | 7Y | oot 130 Y3 50 a.00 7z
yotroe | 7Y (90 | HT VY0 U3 50 o800 22
wozgool it | F | 187 3o 21ys | o p-00 | #3
oo it [ %] | wpA 35~ BiYae | sv 2o  |#y
olose| 127 | 8.0 | 1oy 110 M S0 Y PP
wie | 128 | 2K | jo-1 \ %0 11 YD - of 244
e (e 194 | Ry | 338 “13 4o 800 |y
2% izl | g1 | 195 13® &) so 000 |#y
it | -8 | P | 108 /30 5 o D02 [eq
fi-yve | iz (§0 | Ikl i30 i 40 000 gz
nsse | il |PH 1 NT | i3y 51 2 000 Bl
ve| 3.2 |99 | o | 1209 5! 30 poo__ |1
e | 119 [+ | nd ;39 51 50 00| #1
p-gee | .5 |82 | V-L ity 5 50 -0} ¥y
9 |13 |89 [ WD 115 5) yo 0-00 #
Mean | 13,3~ (38 | 110 130 747 4s o0
S| 0V 0| o7 | 0Y Y " g oo
(1 vl ()] Us) L1S) dO T N1 49
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NORTHWESTERN AQUATIC SCIENCES ' PROTCCOL NO. 'NAS-686-Lamprey-rf _

LAMPREY SURVIVAL RANGE-FINDING TEST

My oMirie _
Test No. 686-& D" Client Windward Investigator

TEST PROCEDURES AND CONDITIONS:
Test Concentrations (10% series recommended): 1,000, 190, 10, 1.0 and 0 mg/L. (controD). All
concentrations are nominal. -
Test Chambers (description):_2.5 gallon glass aquaria covered with plastic wrap and plastic lids
Test Volume (mL): 2.8 L Replicates/treatment:_1
Organisms/ireatment:_5 (3/repl} Temperature (°C)_12+ 1
Test water changes: _one, at 48 hours  Aeration during test: Yeg
Feeding:_None. Test Duration: 96 hr
Photoperiod {L/D):_16/8 Light intensity (R.c.): £o=4 J1-70—0( A3
Beaker Placement: Stratified randomization

Randomization chart: Location: Room 1

[[J /'p(j lwoo | /.o | JO J

STOCK SOLUTION PREPARATION:

ji- %
C) s ; T
(/b TEST SOLUTION PREPARATION:

3.7 mL of aniline stock is diluted to 3,700 mL; fhis is the 1,000 mg/L. concentration.
370 mL of this is then diluted to 3,700 mL; this is the 100 mg/L concentration.
This process is repeated for the 10 and 1.0 mg/I. concentration.

After all solutions are mixed, 500 mL is removed for chemistry samples.

LOADING (g/L):
(weigh and measy?;e&rig/th of co /atro at end of test)
Length (mm) | Weight (¢) 0.5 {fi hxsfin 2 28 L2 0-9b o )L
Vil 0:79 - s
C7 Q.38 :
>/ 0,47
77 0.63,
_Fz 6.7%
M 05
SV o-13
(M (5) T (s) Page2of = Revised 11/8/06



NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Pub AL
Test No. 686-431 Client Windward Investigator
WATER QUALITY DATA SHEET

DAY 0 (i /4 low) oo 631 _

) | €D | M| (20, | G | T |
Lo | ¢ 5 23‘} Fﬁitl;w

L s |

Yl 5

Coneol 139 g1 2.2 oy Ho oy q40 J
NOTES: Sample new solutions at cach concentration and ship to CAS,
DAY 1 (i1 10/03%

oty |G| M oo | ) | || o
1,000 /7/”'/ eAry . - S Ml&z_ﬁ%&zm
Yl T

P hsldlpeds S

1.0 }}4 ?_J} /Q_,"'. :; ‘ « ; 5’

T laslrdert e 5
DAY 2 ( i/J1 J6i) _

o) | €0 | P 20| Gy | | | R
a2 | 51 |0 J2cy | Ao Sy
100 p -
vl FY|Ie-iv | 5

MR RS A 5

Y s 2 | v 5

Control 29 s |0 1120 &4 “C g

NOTES: Sample new and old solutions at each concentration and ship to CAS.

Page 3 of
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NORTHWESTERN AQUATIC SCIENCES . . _ PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

_ L gD ity )
Test No. _686-4 Client Windward Investigator

WATER QUALITY DATA SHEET

DAY 3( I iz /a»)e:.t/ﬁeM’"

i [ ] [, [ | e [ |t | e

PO s [ | toy | - M - - é‘f!‘-"-’“"-"ﬁ

100 2.9 3.5 | it.2 ‘;'i.._,.p‘_ ( v

10 12,6 | 74 | 9.9 - “ §

Ol as|iod [ w s

Contol | g | 9.5 | 0.2 | (

DAY 4 (Ji 1% o)V —

S [ 0 [ [ e [ [t | o

P el e s S( | oy |
a3 ied 5 ey sl
C sl Y3 7 psraret]

" las| o] > /

i | R v 5 ¢

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on
control animals.

= i P12 Y 5
pt 5 0

(v () 9 o) 1y )
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-tf

LAMPREY SURVIVAL RANGE-FINDING TEST

: ) elas’d
Test No. 686-4 ~ _ Client Windward Investigator
WATER SAMPLING RECORD
NAS Sample Description . . W
T a | Day Conc. (mg/L) Date . Time Initials Comments

& P06 | Day 0 1,000 5w | o™y A SUS A
0—?-5{“:,- Day 0 100 . y N

O 7Y 2¢~ Day 0 10 {7

O 56| Day 0 1.0 - Qo T
>34 —| Day 0 control v % % LEOU
QFLyi~ | Day2old LOOO | gt | IlatS" 1 pfy | juoo 1em

§ Uy~ | Day 2-old 100 ] T

vy 2 - Day 2-old 10 I ’

03 L3¢~ | Day2-old 1.0 [ ]

g 7 144 | Day 2-0ld control 14 I 7 +
09306~ | Day2new 1000 | jpypgy | 1000 | ey G b
IR & Day 2-new 100 A 1 i

0f 4 L Day 2-new 10 l $
2 Fhi Day 2-new 1.0 I Feo -
2 1uj e | D3y 2-new contro! ¥ [, o7 At
_ogstr | D4 LO0O | -1y | /320 | | jeoonl
43]s~ | Day 4 160 ! , ; i
52 Day 4 10 ] ]
YTy | D 4 1.0 I -
7 | DAy 4 control ‘L H , &
~ ¥ T

Page 5 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-t{ C \{QA‘/
S [\

LAMPREY SURVIVAL RANGE-FINDING TEST

2Lty n

Test No. 686~ Client Windward Investigator

STUDY MANAGEMENT:
Client: Windward Environmental, 200 West Mercer Street, Suite 401, Seaitle, WA 98119
Client’s Study Monitor; Ms. Helle Anderson
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory’s Study Personnel:

Project Manager/Study Director;__G.A. Buhler t‘(“
QA 1cer2(]¢K. Nemeth 1. &ud. JRISSARRY 63+
i S Cafdirev] Y 3.
4, 3.
Study Schedule: FI
Test Beginning: N-Y-66  [Poo Test Ending: / et
TEST MATERIAL:
Description:__Copper as CuSQ,#5H,0. Argent Lot No. 0195.  Img/mL stock prepared 10-27-05.

NAS Sample No.:

{ ﬁ’r'}é 2 1% Mmigrmeng
Date of Preparation: /

DILUTION WATER:
Description:  City of Newport tap water
Date of Preparation/Collection: J1= D™
Water Quality: Cond. (umhos/cm) _ j/© pH P
Hardness (mg/L as CaCO3)__ &/ Alkalinity (mg/L as CaCQy)__ /2
Total Chlorine (mg/L, DL 0.02 mg/L) __ £0-9Z—

' & deck
on G0k,

Page 12 of 3

‘ot &_"I/‘\riatments: Dechlorinated, aerated > 24 hours e 4 ‘
A Tank o Allut. o wole v wlg Q. e s = e e & a,le
‘ TEST ORGANISMS: a“mSH%m‘ Nen woter needt o 22+ ns vevnore
Species: Lampetra sp. Age/Size: ﬂmm.o(,oz',ég _
Source: Siletz River, Oregon—=Cedar Creck area
Acclimation Data: .
Date | Temp. | pH DO Conductivity { Hardness | Alkalinity Total Comments
(°C) (mg/l) § (umhos/cm) (mg/L) (mg/L) Ammonia-N | (including tank #)
(mg/L) -
iy e (34 | b 130 Y% 59 £z
pape v PO 2T | 30 i3 50 : I
wawl Yy |ai |28 1 730 if 3 4o 73
n g | | W8 |y Y LY 5T #f
edooy 1T 82 | jof | 30 4% 50 #S
it 18 | (o | (30 4 §C #19
i [Jow |79 [ o3 | 135, 73 |40 i1 7
Aot izl |95 03 | 130 31 ) #4
N 3ee (128 79 jos 130 1y Yo 5
o |l |FT[ 16 | 430 S g4 #15
dstelivh |79 |- | i35 5 U Al
ok 132 (3] 1130 12 S 2 2/
npee |49 77 | AT | 130 5 sV #]
pine | 115 |80 | H& 125 5 s #E/ T )
v | AF 130 s iz% 54 YO #4
Mean | j22- |78 | 1€ /310 Hy yq
SD. |k |0y | &7 A q ir
(WIS RIT RN 157 (y) | 5]
Page | of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES " PROTOCOL NO. NAS-686-Lamprey-if

LAMPREY SURVIVAL RANGE-FINDING TEST
71 Qubitteas

Test No. 686-Z Client ‘Windward Investigator

TEST PROCEDURES AND CONDITIONS:

Test Concentrations (10% series recommended):_ 1.0, 0.1, 0.01, 0.001 and ¢ mg/T, (control)
Test Chambers (description):_2.5 gallon glass aguaria covered with plastic wrap and plastic lids
Test Volume (mL): 2.8 L Replicates/treatment:_1

Organisms/treatment:_ 5 (5/repl) Temperature (°C)_ 12+ 1

Test water changes: _one, at 48 hours  Aeration during test: Yes

Feéding:_None. Test Duration: 96 br

Photoperiod (L/D):_16/8 Light intensity (ft.c): g /S //~/92% #z

Beaker Placement: Stratiﬁed randomization

Randomization chart: Location: Room 1

pool | 1o | ¥ |pel | o0

STOCK SOLUTION PREPARATION:

TEST SOLUTION PREPARATION:

3.7 mL of lmg/mL copper stock is diluted to 3,700 mL,; this is the 1.0 mg/L concentration. °
370 mL of this is then diluted to 3,700 mL; this is the 0.1 mg/L concentration.
This process is repeated for the 0.01 and 0.001 mg/L concentration.

After all solutions are mixed, 500 mL is removed for chemistry samples.

LOADING {g/L):
(weigh and mea length o controls at end of test)
Length (mm) We:ght (g) 0.1be Jish ¥ SHSWZ 28L= 0-1%%
I 0.1 7 |
L‘?, 0’1‘ 7
o 0.1
e g. -9
Lr O %—
59 0.1l
9 0.7
L5) { 5—) : Page 2 of _ _ Revised 11/8/06

Pagt.(é‘) of 33



NORTHWESTERN AQUATIC SCIENCES

Test No. 686-2°

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

1,@&'51%“0‘"

Client

Windward

WATER QUALITY DATA SHEET
DAY O (f) 1 G100 | S J6dd

Investigator

Cone.

Temp

Conductivity

mgL) | (O | P DO | Gunhosiom) | RS | AR | s Comments
10 2.2 169 (¢ 'H,:J 5t 4o 5
oy [ e ¥
:::1 122 |1 |p v
2.0 |21 jlos iy
Control ],? 2 1. ] i (ﬁ _r
NOTES: Sample new solutions at cach concentration and ship to CAS.
DAY 1 (] /10! O ¥ _
ooty | 0 | | 20 | Cohaomy | s | by |4 Commens
Yt L L ogsw)
Y slrmedl . 5
0.01 23] 2 011 - | - | 5
S ladtes s S
R P AT 13 = . 5
DAY 2(/t / it 1) MY
D | €0 | P | 20| Gt | Tt | oty | g ot
" 3|y /0| S(] 4o | 0 ,
o1 PRET ow | uf’ . 5
_0.001 a1l 23 st I ‘ '
o ry | 8 ] S v | S

NOTES: Sample pew and old solutions at each concentration and ship to CAS.

Page 3 of
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686-&3?/ 1&2:::’ il Windward | Investigator )
WATER QUALITY DATA SHEET
DAY3( /12 /ee) 653 fhe—
D | €O | | O | Gy | Mt | ety | g Comments
. it 35 | 6 —
I PP N YA 1e.3 | 5 =3 .:;,f&y,,:{
U | e | 0.5 s f
T O od | bl
Control 12.3) 5.6 | 0.9 S""
DAY 4 ( vi /1Y, /eip W3 _
| €0 | | 20| G | Huthes | Al |4 —
A s | 10s 51 |42 0 y
ERNMAENS IS B2, 1oy f chsisfaed
| F e wrnnl |
0.001 2123 ; j
Control }L'. }L 3.2 \‘-}

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on
control animals.

S owis 5

"3

Page 4 of
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NORTHWESTERN AQUATIC SCIENCES _ PROTOCOL NO. NAS-686-Lamprey-if

¢

LAMPREY SURVIVAL RANGE-FINDING TEST

. W -
1 gowtene _ Ut
Test No. 686- 2'} Client Windward Investigator
WATER SAMPLING RECORD
NAS iample Day Descrgmgi:();n mg/L) | Date | Time Initials Comuments
£33 ¢ | Dayo L0 90 |J4e O | A, Soomi
& FFit—| Day0 0.1 :
& ':;/),?,6,, Day 0 0.01
033 €| Day0 ~0.001
© ¥ Y| Day0 control s S 7 s
) . & LS4 g
£ Y6t |Dayzold 0 e
""" i m% Day 2-old 0.01
D?"?'S & Day 2-old 0.001
o ‘}-‘}c‘z | Day 2-0ld control 4 7 : %
O3 00— | Day 2-new 1.0 !, o | {595 | 1AM Ty M
8’?0}0’ Day 2-new 0.1 _ ]
0902 i | Day 2-new 0.01 J
oFos6— | Day2-new 0.001 ] J
ojggfbr Day 2-new control A ¥ IE 3 0"37 e
OF25pqPoyd - L0 | e | (20 | 9% |5 jbemm
DF b | P4 0.1 -
oy 4%~ | Day 4 0.01
t28 4§~ | Day 4 0.001 7 ‘
© ¥y~ | Day 4 control = v
hl v
Page 5 of  Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES _ PROTOCOL NO. NAS-686-Lamprey-

LAMPREY SURVIVAL RANGE-FINDING TEST
Y Hud et
Test No. _686-3 Client Windward Investigator

STUDY MANAGEMENT:
Client: Windward Environmental, 200 West Mercer Street, Suite 401, Seattle, WA 98119
Client’s Study Monitor; Ms. Helle Anderson
_Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory’s Study Personnel: W
Project Manager/Study Director:__G.A. Buhler

QA Officer; LK, Nemeth 1 e )Risspaney 63F
2 LS A ldunt (o 3. -
4. 5.
Study Schedule: - o
Test Beginning: /(- 3~0¢ 7/ 745 Test Ending: N1y 2s 16YD
TEST MATERIAL:
Description: Pentachlorophencl (PCP) Eastman Organic Chemicals
NAS Sample No.;

Date of Preparation:

DILUTION WATER:
Description:  City of Newport tap water
Date of Preparation/Collection: = gl *

Water Quality: Cond. (umhos/cm) /O pH_ 22—
Hardness {mg/L as CaC0s) 5 ) Alkalinity (mg/L as CaCQ3)_ LfO
Total Chlorine (mg/L, DL 0.02 mg/L) 4 @-02—~
Treatments: Dechlorinated, aerated > 24 hours
:kT&J\k. of diluteen (oerer upes gﬂ&m d tuirr.. recergeel iqb Tappedt ot Ao (s, whey ;)eegled.
TEST ORGANISMS: ™ ¢ o atrakd T BIASN STlr heeded e et usos ook onl-9-0k.

Species: Lampetra sp. \ AgelSize:_ F mrppor e fe s

Source:  Siletz River, Oregon—Cedar Creek area .
Acclimation Data: $'¢e  Lofdey

Date | Temp. | pH DO ]/ Conductivity | Hardness | Alkalinity Total Comments
°C) (mg/L)i {mhos/cm} {mg/L) (mg/L) Ammonia-N | {including tank #)
Mean
S.D.
(N)
Page 1 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES ~ PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST
D v .
Test No. 686- 27 Client Windward Investigator

TEST PROCEDURES AND CONDITIONS:
Test Concentrations (10% series recommended) 4.0, 0.4, 0.04, 0.004 and 0 mg/L {control). All
concentrations are nominal,
Test Chambers (description):_2.5 gallon glass aquaria covered with plastic wrap and plastic lids
Test Volume (mL.}: 2.8 L Replicates/treatment:_1
Organisms/treatment:_ S (5/repl) Temperature (°C)_12 £ |
Test water changes: _one, at 48 hours = Acration during test: Yes
Feeding:_None.
Photoperiod (L/D):_16/8  * Light intensity (ftc): _pJ.E  H-100% V5

Beaker Placement: Stratified randomization

Randomization chart; Location: Room 1

oq | 09| g | g0y o

STOCK SOLUTION PREPARATION:

TEST SOLUTION PREPARATION:

V\
A /p(‘)“ é" 370 mL of 40 mg/mL PCP stock is diluted to 3,700 mL; this is the 4.0 mg/L concentration.
W ¢ 370 mL of this is then diluted to 3,700 mL; this is the 0.4 mg/L concentration.
\ This process is repeated for the 0.04 and 0.004 mg/I. concentration.

U '\ *
A
After all solutions are mixed, 500 mL is removed for chemistry samples.
LOADING (g/L):
{weigh and measyr€iepgth of 70ntr212 at end of test)
Length (mm) | Weight (g) : .
\S’S’—‘ 0, Q{ ; R - o t——
S/ Vi 8.4 ?JES'L * Sk 28 ﬂ;{a")
i 6./C ' _ ) S
&g D./17 ’ c.m_._fi;:z LR
s 0.6 i
X 57 0-14
' ; S . 2f
s M ‘ ¢ _’) Page 2 of Revised 11/8/06
(v - (5) LS
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686;Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

gue™ _
Test No. 686- Client Windward Investigator
WATER QUALITY DATA SHEET
DAY 0 (4 /9 fa) 4/ 631
Cone. Temp Conductivity an ..
(mg/L} | {°C) pH (nE;I)L) (;zmhéslcm) Ii;:?i;s Aé];a;,il)ty Surv’];vors Comments
W o2l - . AN Fsh
2.2 )72 |0y | 175 s yo S| g oreseak
04 i ’
2.2 | %] |10M >
0.04 :
Ra i1 [fed S
0.004
22|71 tiod
) 1
Contro !23 7-’ iD.‘-l
NOTES: Sample new solutions at each concentration and ship to CAS.
DAY 1 {jj /lO/ Gy
Conc. Temp Conductivity .
(mg/L) (°C) pH (n?g?’L) {pmbos/cm) I—I(?;;?E;S AE:E}E?Y Survﬁilvors Comments
4.0 . e - )
Yora o - asy)
04 ] e
/22| 3|10y | , = | %5)
0.04 ) :
Rk ANES
0.004 )
|\ re| oy
Control | B
ez
DAY 2 (1 /1! i)Yy .
Cone. Temp - Conductivity L
{mg/L) °C) pH (n?g?L) (pmhosfem) I—iﬂg}‘f)s 5 A(];Zl;gl)ty Survﬁvors Comments
2.0 P -
I *S s | /23 | 51 |2 | o
04 ; . -
0.04 . ,
£\ |16y
0.004 CR
/1.3 23 jE-¥ -
Control . cn ) - _
pa P PS5 | jge | 51| e |5

NOTES: Sample new and old solutions at each concentration and ship to CAS.

Page 3 of
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- NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

e

Test No. 686- 3”5 Client Windward levéstigator
WATER QUALITY DATA SHEET

DAY 3 (1l /12/ap) &3 /{5~ / _

g | 00 | | 20| Goovan | Harhess | Aty | 6 Comments
S I B T

o4 123 | 6 | oM —0
BRI 5

0004 1 g |16 0. S/,

Control 1 423 | 25 | go.l <™

DAY 4 (11_A% ks ) ‘ _

g | €0 | P | D0 | Gy | e | Aliniy | 6 Cormments
40 10 EE AT H{S_)r 5'% o &
Py B 5 | pacwad
aRiirAes 2@ 0 N |

Control il Pl e » H::j/_,{, W o e 7&,

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on

control animals.
i1-5 ?’3 / 0Y I + s
pr o o0 < o

(15)

Page 4 of

() 8) () (0)

ye
O .
(o)

Page a0 of 73
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST
) ool

Test No. 686-2 Client Windward Investigator
WATER SAMPLING RECORD
NAS__ iam.p?e 1o ay Descrg;;;(‘):r.; (mg/L) Date Time | Initials Comments-
0 3§06~ | Day0 4.0 -2 | Mis” M2 | gvowml
o7 3 [ Day 0 0.4 i
O %2~ | Day0 0.04 v
o ?ggb, Day 0 0.004 ' g S0 -
O Y| Day 0 control X 1, 06 e
p 805 | Day2-old 4.0 e | s | g [peso =
~pb - | Day 2-old 0.4 ; ’ )
_@‘;;0?,/ Day 2-old 0.04 I l
of 0fy~ | Day 2-old 0.004 T /
,)307 o | P2y 2-old control F y . 4
O%]0¢—~ | Day2-new 4.0 1i~]1-od 558 . e b
08 He- | Day 2-new 0.4 |
9411 Lis | Day 2-new 0.04 ,L
04113~ | Day2-new 0.004 Fu
03 lLl{br Day 2-new control 7 b j oV
oY Day 4 4.0- 1113t l'_éé'f’? Ln’,i% ' oDl
2 ‘571’7.[0’ Day 4 0.4 l i '
of11¢— | Dav4 0.04 / i /
41— | Pay 4 0.004 EB [
R b,»*Day 4 control J, 5 kY -
Page 5 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES - PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

A, e
Test No. 686-4 Client Windward Investigator

STUDY MANAGEMENT:
Client: Windward Environmental, 200 West Mercer Street, Suite 401, Seattle, WA 98119
Client’s Study Monitor; Ms. Helle Anderson
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory’s Study Personnel: )
Project Manager/Study Director:_ G.A. Buhler V&

QA Offeps LK. Nemety | I_G.3.1pi5shne) O
[ Cald el Uee 3] -
5"

Study Schedule: ' _

Test Beginning: 996 / F00 Test Ending: AtV | FIS

TEST MATERIAL:

Description: Lindane Aldrich batch # 07325DD ¢ puv-7 Ay 4 29
NAS Sample No.: 4

Date of Preparation:

DILUTION WATER:
Description: _City of Newport tap water
Date of Preparation/Collection: jj—Gale X
Water Quality: Cond. (umhos/cm) 47 O pH A7
Hardness (mg/L as CaCOs) o/ Alkalinity (mg/L as CaC0Q;) &
Total Chiorine (mg/L, DL 0.02 mg/1}) o227 ~
Treatments: Dechlorinated, aerated > 24 hours

#Tank of dilution weler Lua-" ?fﬁpﬂtd bc&ﬂ_ e § weve recevecl in tab ~gspped of Cola. Ty when needed,
TEST ORGANISMS: * mjezfmg“\d‘hn wafee hﬂ&i&d‘cgf“t oot wsas r_le'.-fmaﬂ an fh- ‘i-ab 4

Species: Lampetra sp. Age/Size: O ENOL O é’gﬁ.

Source: Siletz River, Oregon—Cedar Creek area |
Acclimation Data: S w e Lulofer,

Date | Temp. | pH DO Cénductivity | Hardness [ Alkalinity Total Comments
°C) (mg/L}) { (uwmhos/cm) (mg/L) {mg/L) Ammenia-N |} (including tank #)
(mg/L)
Mean
S.D.
(N) -
Page 1 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES

Test No. 686-4

PROTOCOL NO. NAS-686-Lamprey-rf 2

LAMPREY SURVIVAL RANGE-FINDING TEST

v “g;rtbw
> @Chent Windward Investigator

TEST PROCEDURES AND CONDITIONS:

Test Concentrations (10% series recommended): 8.0, 0.8, 0.08, 0.008 and 0 mg/L (control) All
concentrations are nominal.

Test Chambers (description):_2.5 gallon glass aquaria covered with plastic Wrap and plastic lids
Test Volume (mL): 2.8 L. Replicates/treatment:_1

Organisms/treatment:__5 (S/repl} Temperature (°C)_12 1 1

Test water changes: _one, at 48 hours  Aeration during test: Yes

Feeding:_None. Test Duration:__ 96 hr

Photoperiod (L/D);_16/8 Light intensity (fic.): 334 11-r-olo A3

Beaker Placement: Stratified randomization

Randomization chart: Location: Room 1

§-0 ¢ | 08 | 008 |0.09%

STOCK SOLUTION PREPARATION:

TEST SOLUTION PREPARATION:

Stock lindane solution is the 8.0 mg/L test concentration.
370 ml. of 8 mg/L lindane is then diluted to 3,700 mL this is the 0.8 mg/L concentration.
This process is repeated for the 0.08 and 0.008 mg/L concentration.

After all solutions are mixed, 500 mL is removed for chemistry samples.

LOADING (g/L):
{weigh and mea e length /c /tr%ls at end of test)
Len (mm) Weight (g) A | xS hoh 2 8L= O-FF
[ Lengt e, 0-M3s b5k xS hsh
41 G. 27
8 1 057
20 0.V~
vy 07
C”cl o)
I 0.1\ \
i 5‘) 5 ) . Page 2 of - Revised 11/8/06
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- NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Y
Client

Test No. 686-4 Windward Investigator

WATER QUALITY DATA SHEET

DAY 0 (Fl /9 e A5/ 631 _

D | O | P | 20| Gy | Moo | Aty |4 Coments
80 1221702 lioy s 51 Jo S5 f:?:;si:i:

08 12213 o ’

0.08 123 |12 5

0.008 nl 1,1 r

Control 22 |12 f

NOTES: Sample new solutions at each concentration and ship to CAS,

DAY 1 (/] 142 i) % _

o) | co | P (el (sl g | ey | sunvivors commets
Y | 7S pui . ysp)
P | P oo . K3 :zu‘;' ik
0% 1 A #3105 - 'S 5"

R P 0, : 5

Contrel 12 ?"} /D‘ b/ ﬁwﬁwwﬁwﬁ i ; - M.w* {

DAY 2( ¢/ 1] lok) ¥ N

gy | €3 | P | DO | Gmhogeny | Hutnes | Ay |4 Commens
8.0 1 2‘: 5 O i
RS 5 iz toet
0.08 [1‘2‘ 7’-/ 5"
0.008 !-'L,i 7_1” . S,-

Control 122 ?‘} 5

NOTES: Sample new and old solutions at each concentration and ship to CAS,

Page 3 of

PCLSL 24 of 73
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-tf
LAMPREY SURVIVAL RANGE-FINDING TEST

A4 QUGG .
Test No. _636- ,e_lr Chent Windward

Investigator

WATER QUALITY DATA SHEET

DAY 3 ( Il /12 /08) 33 [T

Q:

Cone. Temp Conductivity .
o pH DO Hardness | Alkatinity # :
{mg/L) 0 (mg/L) (umhos/em) (mgll) | - (masL) Survivors Cominents
8.0 : ;
23| 16 | i
0.8 ] i Ji
‘2,‘6 74(3 W : ‘:?il f/ [ ?&SC‘_‘;}%
0.08 : v
Y |16 | 03
0.008
s | =S| 032
comtel 2e | 25 | 1o
DAY 4 (1t 113 ks Wb
Cone. Temp Conductivity -
o pH Do Hardness | Alkalinity #
(mg/L) C) (mg/L) {umhos/cm) (mg/L) (mg/L) Survivors Comments
8.0 LI
(R ?”'1 e
03 - Lt '
fl'z ?“3 5 KrM&M,. LFh:;?/n S8 fm ALy
-0.08 e
/L1 9"‘5 2 'Z—WW/{ 3 = U@f}'i,‘_,
0.008 = /
(25| P 5 AV
Control —
j2i |7 5

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on
control animals.

- M 2D nr sl u
X ' g
D o 0 ov 3 f!a) (v)
(M) gy s () L9
Page 4 of Revised 11/8/06 -
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-686-Lamprey-tf

LAMPREY SURVIVAL RANGE-FINDING TEST
Ww-ﬂtw
Test No. 686-421 “Client

Windward Investigator
WATER SAMPLING RECORD
_ NAS Zamp le Day Descr(lzp;:l? (mg/L) Date Time Initials Comments
o295 | Day0 80 926 [141C 3 | sooml
o jt‘g-&(ﬂ Day 0 0.8 \ j
o ‘}.«3’?6; Day 0 0.08 3
O F8 ¢ [ Day0 0.008 \ fco mi
& 789 Day 0 control ¥ '3 4 1,500 b
N/ s Day 2-old 3.0 V=716l | 1§35~ L& 5o 4 -
031 bt Day 2-old 0.8 i ‘ ;
J% -~ | Day2-old 0.08 [ [
o818y |Day2-old 0.008 [ _
n3156¢ Day 2-old control v 7 J,
D ¥2o 6 | Day2-new 8.0 [i-11-0k | {6 C2 §7Y s
o9 M Day 2-new 0.8 ; L /
o8 Vi Day 2-new 0.08 , J,
&3 23 | Day 2new 0.008 g:&, e B
53 24 Day 2-new control <7 ® 1, caonl_
0 Y45t | Dev 50| Jitdoe | (22| iy | jeoonC
O3l Day 4 0.8 ( }
gy [Dd o ] /
7 95—| Pay 4 0.008 } N
& Yoy D2y 4 control 12

Page 5 of
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NORTHWESTERN AQUATIC SCIENCES | PROTOCOL NO. NAS-686-Lamprey-if -
LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686- 35 Client Windward Investigator

STUDY MANAGEMENT:
Client; Windward Environmental, 200 West Mercer Street, Suite 401, Seattle, WA 98119
Client’s Study Monitor: Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory

Laboratory’s Study Personnel: S
Project Manager/Study Director:__G.A. Buhler

QA Officer:_L.K. Nemeth 1.
2. 3.
4, 5
Study Schedule: . '
Test Beginning: _ /{~/¢"26 /] 475 Test Ending: 200w 1500
TEST MATERIAL: _
Description: Diazinon Ll Ylod B3L2- 2is ( /,a\(ﬂ',&7 34.22 )
NAS Sample No.:

Date of Preparation:

DILUTION WATER:
Description:__City of Newport tap water
Date of Preparation/Collection: ré-t-ol *
Water Quality: Cond. (pmhos/cm) _f7e pH ?»&
Hardness (mg/L as CaC(s) s} Alkalinity (mg/L as CaCQ;) 3¢
Total Chlorine (mg/L, DL 0.02 mg/L) —

« T « ot {Tx:ig.tments Dechlorinated, gf:rate&a > Zﬂlours
ank of dilution wdler vos epare betave, v o . RCE;VQC{'H"H&L‘QA Cld{f: ben n & g
TEST ORGANISMS: am-.l‘: constantley demjegmg Autinn waterveeded {a.— kﬂ wg Mo rltgtg/\ il lz-ﬁ{'g

Species: Lampetra sp. AgelSize: @ mmfOe. fes
Source; Siletz River, Orepon—~Cedar Creek area '
Acclimation Data: 3 ew  holifi Ao

Date | Temp. | pH DO Cénductivity | Hardness | Alkalinity Total Comments
(8] {mg/L} (mhbos/cm) (mg/L) {mg/L) Ammonia-N | (including tank #)
{mg/1)

Mean
SD.
)

_Page 1 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES ' _ PROTOCOL NO. NAS-686-Lamprey-rf
LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686- 35 Client Windward 7 Investigator

TEST PROCEDURES AND CONDITIONS:
Test Concentrations (10% series recommended): 40, 4.0,.0.4, 0.04 and § mg/L (control) All
concentrations are nominal.
Test Chambers (description):_2.5 gallon glass aquaria covered with plastic wrap and plastic lids
Test Volume (mL): 2.8 L Replicates/treatment:_1 '
Organisms/treatment:__5 (5/repl) Temperature (°C)__12+ 1
Test water changes: _one, at 48 hours . Aeration during test: Yes
Feeding:_None. Test Duration:__96 hr .
Photoperiod (L/D):_16/8 Light intensity (ft.c.): _¢ “f
Beaker Placement: Stratified randomization

Randomization chart: Location: Room 1

oof | MO | B |01 | 4>

STOCK SOLUTION PREPARATION:

TEST SOLUTION PREPARATION:

W Stock diazinon solution is the 40 mg/L test concentration.
W 370 mL of 40 mg/L diazinon is then diluted to 3,700 mL this is the 4.0 mg/L. concentration.
This process is repeated for the 0.4 and 0.04 mg/L concentration. '

/ g gfﬂ After all solutions are mixed, 500 mL is removed for chemistry samples.

LOADING (g/L):
(weigh and measure length of controls at end of test)
Length (mm) | Weight (2) |
Ea” o-4/ [ Z - - L
99 0o 0.53%_fgsk55g5h-l«¥L o al}tr),’
%0 0.%%_
Y s3> ‘
[P 049
3 X o5t
% ; ot
[ f“') (5) (s) Page 2 of Revised 11/8/06
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NORTHWESTERN AQUATIC

SCIENCES

LAMPREY SURVIVAL RANGE-FINDING TEST

PROTOCOL NO. NAS-686-Lamprey-rf

.t

Test No. 686~ 35 Client Windward Investigator
WATER QUALITY DATA SHEET
DAY 0 (}{ / /ol A%

Cone. Temp Conductivity -

{mg/L) (¢C) pH (n? g?L) (umhos/cm) H(al;gf; s Aéslaglji)ty Surv*iiv ors Comments
10 ['1,7/ 7—,} {0t ity S 30 G Tﬂié’m.f) Q/ v f by T Rin Gl
4.0 T

12! 73 Yoo 3 Mo
04
12|43 |los 5 /
0.04
20 |33 |17 5 /
Control
i |13 | oo 5 K
NOTES: Sample new solutions at each concentration and ship to CAS.
DAY 1 (11 / o) &

Cone, Temp Conductivity ‘s

{mg/L) °C) pH (n?g;C')L) (umhos/cm) I-I(::?S * A(l;agl}ia)ty Surj':v ors Comments
y —_——-— :

g 7+ GA eet

40 -

g ‘}"‘, 7t W}Jivhﬂf\-{j,

0.4 24 (

”} ?’VI PP
0.04
I | {
Control j
19| M ¥
D;éYz(tle 190 &2 S—

one. emp onductivity L.

{mg/L) cC) PH ("?g?L) {umhos/cm) H(al;rlggs Aéia;rigw Sur‘f;vors Comments

40 ) )

Ny | #3|jeflite | S( | 30 | oisy) _

40 e e —_ ; *

o |33 | psl il o~ |Temes ée,rm%b

04 e

A |3 |95 | - 5" /
0.04 o —
Control — — p -
TR P ol /B 51 | 39 5 Ao ol

NOTES: Sample new and old solutions at each concentration and ship to CAS.

Page 3 of
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NORTHWESTERN AQUATIC SCIENCES _ PROTOCOL NO. NAS-686-Lamprey-rf
LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686-35 Client Windward Investigator

WATER QUALITY DATA SHEET

DAY 3 (/)90

Conc. Tem: Conductivi ..
(mﬂgj;i) (:C)p pH (n]ljg(/)L) (L?mhl:)sf’cmt;( P{xg}‘f)s s A:;a]g'l{l)ty Survﬁi!vors Comments
5 i R A
I8 [#5 | P | 0
4.0 T, —
B3 1S [ fodl S Tits Frbasin IaeM&Ao
0.4 - B F/
g |33 03| > {
| 1 |} 123 | 5 4
Control - TE —
14 133 lio.2 5| pomal
DAY 4 ()] /0/8,)
Conc. | Conductivi .
wit) | (O | M | PO | ooy | Mo | Ay | 8 Commens
40 _
M+ los| /12 | s1 |30 |0
g 73 : fwfpw? CVVM/!Z&.U
0.4 . ] ; 7
0.04 //"3 ::};} V/
G EES
Control
ontro| }w ; } g /

NOTES: Sample old solutions at each concentration and ship to CAS. Weigh and measure lengths on
control animals. '

rkf@:f o , I "‘ }7/
X ”.—Gl 71 50";. ] 1 9’ .
Lol ol 4 0 1
s -1 @J
~ Uf’) f@) (
(V) (15) (5) () -

Page 4 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686- 35 Client Windward _ Investigator
WATER SAMPLING RECORD
NAS Sample Description . s
4 Day Conc. (mg/L) Date Time Initials Comments
o355~ | PO 40 iibve |10V | Y 5w
0F S~ | DAY 0 40 |
ogy 3~ (Pyo 04 ' ' b
o¥5¥e- Day 0 0.04 Fov o~ Lo
G’f}"‘%(’r’ Day0 control k4 _ 1 PRI
o ot | Day2-old 40 pyefee | 7330 2, 7 000 55 &
ey 1 Je Day 2-old 4.0 l
O¥e 3~ | Day2-old 0.04
O % { Day 2-0ld control j g
04 L5~ | Day2-new 40 o Lo
bl Day 2-new 4.0
oW e | Pay 2-new 04 &
& ¢ & | Day 2-new 0.04 . § e [
Ly Day 2-new control [ 30
0§ 3P ¢ | D4 O | v g0 | i | ool
08 5= | PV 40 [ | /
DR LS Day 4 0.4 }
08¢~ | Day4 004 [
e ‘7"{0" Day 4 control ’) v $
Page 5of ' Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf
LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686-36 Client Windward Investigator

STUDY MANAGEMENT:
Client: Windward Environmental. 200 West Mercer Street, Suite 401, Seattle, WA 98119
Client’s Study Monitor:_Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory

Laboratory’s Study Personnel: WL&
Project Manager/Study Director:__ G.A. Buhler .
QA Ofﬁ{ﬁr: LK. Nemeth I (9. 1RIS3ARR) &-31
2. -‘f;-.% ‘ﬁé iasen (M 3.
4. . 5,
Study Schedule: -
Test Beginning: /7 /D (. /S Test Ending: 250l | H4O
TEST MATERIAL:
Description:
NAS Sample No.:

Date of Preparation:

DILUTION WATER:
Description: _ City of Newport tap water
Date of Preparation/Collection: VL - O
Water Quality: Cond. (umhos/cm)  / $ = pH 7.7
Hardness (mg/L as CaCO;) S | Alkalinity (mg/L as CaCO-) i
Total Chlorine (mg/L, DL 0.02 mg/L) L& O
Treatments: Dechlorinated, aerated > 24 hours
TEST ORGANISMS:
Species: Lampetra sp. Age/Size: . QMMDL—O‘&[&S

Source:__ Siletz River, Oregon—Cedar Creek area )
Acclimation Data: 17°C  See  Liolilivn. ofoete.

Date | Temp. | pH DG Conductvity | Hardness | Alkalinity Total " Comments
(°C) (mg/L) | (umhos/cm) (mg/L) {mg/L) Ammonia-N | (including tank #)
(mg/L) :
Mean
8.D.
)
Page 1 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf
LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686- 36 Client Windward ~_Investigator _

Acclimation Data: 12°C See  Loglile,. MQA

Date | Temp. | pH DO Conductivity | Hardness | Alkalinity Total Comments
°C) (mg/L) | (pmhos/cm) {mg/L} (mg/L) Ammonia-N { (including tank #)
(mglh)
—
—
Mean
SD.
™)
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NORTHWESTERN AQUATIC SCIENCES

Test

PROTOCOL NO. NAS-686-Lamprey-rf
LAMPREY SURVIVAL RANGE-FINDING TEST

Windward Investigator

No. 686-36 Client

TEST PROCEDURES AND CONDITIONS:

Test Concentrations {10% series recommended): 0 (control),

Test Chambers (description):_2.5 gallon glass aquaria covered with plastic wrap and plastic lids
Test Volume (mL): 2.8 L Replicates/treatment:_ 1

Organisms/treatment:_ 4 (Sirepl} Temperature (°C)_12+1and 174 1

Test water changes: _one, at 48 hours  Aeration during test: Yes

Feeding:_None. Test Duration: 96 hr

Photoperiod (L/D):_16/8 '

Beaker Placement: Stratified randomization

" Randomization chart: 17°C  Location: Room 3 Light intensity (ft.c.): F3:0 /Z-l-vw

8 | & | D¢

Randomization chart: 12°C_ Location: Room4  Light intensity (f.c.): 3 $.b [ LA

AP 116

TEST SOLUTION PREPARATION:

2.8

5.~} o\
liters of difution water per tank. C/é iz

Dag& 34 of 13

LOADING (g/L):
(weigh and measure length a replicate at end of test)
i7C .
Length (mm) | Weight (g)
30 0- YL
| D 4l L _
_fg% g ;/;f 05 ol £S fish S28L= 105 ol L
5 q‘ 0"4[
i, ) ()
Length {mm) ;| Weight (g)
43 £.O0 | |
T+ - ) 98 9] L
1{‘:% 03%,7/ 055 5l hshxs Auz28L = 0193
i {p 0% '_f;,
£ bl g5
?B I 0.1%
NO'IJES: () i 5)

Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686- 36 Client Windward Investigator
WATER QUALITY DATA SHEET
DAYO0(;2// /og) WM
Cong. . Temp Conductivity - #
{mg/L) Q) , pH (ng?L) {umhos/cmm) I'iﬁg?f;s Agr};agl;{;ty — ?:“’“'0::5 Comments
- EEN AR Sh S SN 5l ooy v ke
o3| 13 ? 50 S RARAR] dewy £ 2% Pk
122C |- H5 .o f 1o KTy 35 ST 3 v §
DAY 1(iz/ zda) %
Conc. i _ Y
(mogr}i ) .T(eorg;) pH | DO ?&?}‘;‘(‘)":};ﬁ Hardness | Alkalinity Survivors Comments
{mg/l) Blc b
o ; ) I - 5’!.:}11 . ot 20 ,.:':-:,
e e P19 / RS A R s ;rt,j 712 Fy b
¢ Ly Y e o5 |5
DAY 2(J3/3 Jeg Yol
Cone, Temp Conductivity ’ - #
{mg/L} °C) pH {rr]?g(f)b) (umhos/cm) ngﬁis A(l;ﬁl)ty - SB“""“’O(‘;S = Comments
. . ; , 2 3y Haode
e 165 168 10 | 5r 30 [5|5)s5 |5 |¥7
-~ - & 3y Hwols
[-] 0
2¢ | 1301469 lo. x| 15 51 3 U AN EY
DAY 3 ({217 10643/ 031
Cone. : ivi . #
(mog!z) 'I;g)p pH DO ?S;i‘g,gg{ Hardness | Alkalinity Survivors Comments
(mglt) AlB|lc]|D
; . 747 ; Fone
o ; 1 1 U R K }L") ot ere hna
e |15 9’4 3.9 136 : SV s | i e s
2C LT o ic.d [ 1O 51 5| s s
DAY 4 (W 5/ &y ™
Conc. | Tenp Cenductivity - #
H B0 Hardness Alkalinity ;
(mg/L) °C) P (me/L) (pmhos/cm) {mg/L) (mg/L) - ::JW“"“(T:S = Comments
20 MO | S\ |30 |ole|s-lg
2c |j2.§ f-}@ 5 30 AN
o (0¥ 0427 0 T |4 ° ¢
_ e)  (w)
{5 [ ) i) (9] (9119 |
Page 4 of Revised 11/8/06
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NORTHWESTERN AQUATIC SCIENCES PROTOCOL NO. NAS-686-Lamprey-rf
LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686-37 Client Windward Investigator

STUDY MANAGEMENT:
Client: Windward Environmental, 200 West Mercer Street, Suite 401, Seattle, WA 98119
CHent’s Study Monitor:_Ms. Helle Andersen
Testing Laboratory: Northwestern Aquatic Sciences
Test Location: Newport Laboratory
Laboratory’s Study Personnel: _ bﬁg

Project Manager/Study Director:__ G.A. Bubler
QA Officer: L.K. Nemeth 1.
2. Gf'eq’ﬂu"ﬂa:njw\ e ' 3.
- ' 3.

L.y IR1SSApe) 654

4,
Study Schedule; g, , , g
Test Beginning: {2~ B Dk / i‘f 38 Test Ending: 1 2-10y 1510

TEST MATERIAL:
Description:
NAS Sample Ne.:
Date of Preparation:

DILUTION WATER:
Description: _ City of Newport tap water
Date of Preparation/Collection: __ /z- 7 0{»
Water Quality: Cond. (umhos/cm) /24> pH = Ny
Hardness (mg/L as CaCO;) s Alkalinity (mg/L as CaCOs) 320
‘Total Chlorine {(mg/L, DL 0.02 mg/L) LOOT—~

Treatments: Dechlorinated, acrated > 24 hours

TEST ORGANISMS: :
Species: Lampetra sp. Age/Size: - GNP C ,g
Source: Siletz River, Oreson—Cedar Creek area
Acclimation Data: 22°C S e fofeles

Date | Temp. | pH PO Condifttivity | Hardness | Alkalinity | = Total Comments
(°C) {mg/L) | (umhos/cm) (mg/L}) {mg/L) Ammonia-N | (including tank #)
(mg/L)
Mean
S.D. _
L) , ‘ B
Page 1 of Revised 12/7/06
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NORTHWESTERN AQUATIC SCIENCES

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Test No. 686-37 Client Windward Investigator
AcclimationData: 12°C ¢ e, Laolilis Vﬁmlz.
Date | Temp. | pH DO Condfictivity | Hardness | Alkalinity Total Comments
cCy | (mg/l) | (umhosfem) | (mg/L) (mg/l) | Ammonia-N | (inchiding tank #)
(mg/L.)
Mean
S.D.
™)
Page 2 of | Revised 12/7/06
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NORTHWESTERN AQUATIC SCIENCES

Test No. 686- 37

PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGE-FINDING TEST

Client_

Windward Investigator

TEST PROCEDURES AND CONDITIONS:
Test Concentrations {10% series recommended): 0 (control).
Test Chambers (description);_2.5 gallon glass aquaria covered with plastic wrz_ip and plastic lids
Test Volume (mL): 2.8 1
Organisms/ireatment:_ 4 (5/repl) Temperature (°C)_12+ land 22 + |

Test water changes:

Feeding: None.
Photoperiod (1./D):_16/8
Beaker Placement: Siratified randomization

Randomization chart; 22°C  Location: Room #1

Replicates/treatment;_1

one, at 48 hours

Aeration during test:  Yes

Test Duration: 96 hr

Light intensity (ftc): 82— s1-Fwe o8

&

Y

A

C

Randomization chart; 12°C

Location: Room #4

D

=

A

<

Light intensity (ft.c.: _M .1 1506 W

TEST SOLUTION PREPARATION:

2.8 liters of dilution water per tank.

g-ow
/!‘(JW

v

0-444/| F,gw' CRSL = 1TBLE 0.3 5 L

0M8yﬁbhx€#%h%zﬁb3 0365 L-

LOADING (g/L):
(weigh and measure lengthg replicate at end of test)
2°C
Length (mm) | Weight (g)
FO ©-So
s ¥ 0-32
SS 0.5 1
(¥ 0-48
_ 70 051
5o i
12°C 5} L9)
Length (mm) | Weight (g)
" PR
[ ¥2 0-30
0 0.kl
3G o 9%
_ 3> 655
% 30 -3
(M £ -4
NOTES: i5) LS)

Poge 3 35 ot 13

Page 3 of Revised 12/7/06



NORTHWESTERN AQUATIC SCIENCES

- PROTOCOL NO. NAS-686-Lamprey-rf

LAMPREY SURVIVAL RANGEoFINDING TEST

Test No. 686-37 Client Windward Investigator
WATER QUALITY DATA SHEET
DAY 8 0¥/ 8 o0
Conc. Temp Conductivity arednece o #
, {mg/L) °C) pH (nil)g.(’)L) {pmhos/cn) H(;";{;" Az;aé}ril)ty - ?;rvwo(r:s - Comments
e 213 | 23| gy | 70 | 3T (o |s|s|sk
e | gl Fyos | NS | FT L o | stel sl
DAY 1 (1+/ 9 Joe) es1/6H
Cone. Temp Conductivity -, #
mgly . | o pit (rr?g(/)L) {pmhos/cm) Hardness Ag;‘:}i;ty - ?3““’“’[’;5 = Comments
we | B0|64]83% | Mo 515 |5 |5
12°c 12.% |1.0 | t¢c.i 10 S51s |5 %
DAY 2(/ 20 v &7
Conc. Temp Conductivity L #
(mg/L) °C) pH (rrll)gJ(?L) (p.mthslcm) Iiar;gislfjs A(lrl:;}z‘)ty " SBurvlvo(r:s . Comments
- y e — \—al i o
¢ 21lp|F5 | §-0 o Sy Yo S 5’{ S5
12¢ g ] | 18] 1o 57 |30 |<| 5] 5%
_ f
DAY 3(fpr/ ¢/ /&)Mf’&)l :
c ) T #
(/L) T(SE“)" pi | DO %?;it?/?;:)y Hardness | Alkalinity Survivors Comments
(me/L) AlBjcCcliD
¢ g |12 %L | 1O S5 s |y
¢ 1yz4 (e {toa | (3L SUs Iy s
DAY 4 (j2/ jihao) /P ' §
Conc. Temp Conductivity -
g . H { DO Hardn Alkalinity :
(m:ﬂ") (°C) P (mgiL) {pmbhos/em} {m g',SS (mag;:l? A S]:TVI‘TO(I':S 5 Comments
2c 27132 |8.3 /5D 5 Yo 44y 5|57
e |1 (P ;8,, i S YO | <75 |8
?,H‘;,’Lﬂ:ﬂ/ Py S b B -'1:_1; ]2 JL’T/\ i
zﬁr‘:ﬂ:} , nb o ‘f’" 148 43
r 0 (’ b
{ { l ;
lﬂ rg 9 )_) lS’) [;) D H) J (J (3) l";)
ng;’;‘;f f;; Page 4 of Revised 12/7/06
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" 'RAW DATA DIVIDER PAGE
Test Nos. 686-31 through -37

AMMONIA BENCHSHEETS AND ANALYSIS



Northwestern Aquatic Sciences

~Total Ammonia-N in Water: Computation Worksheet

“14.10-06"Fank #16.

T 14112006
- 11-12-06 Tank #13
11-13-06 Tank #14

EEENEEEE

11006 Tank#4 -

L Salicylate Method (SOP #5492)
e - e _ e
‘Sample Dilution : ~ NH3-N - ¢ N P
‘description factor OD6s5 (mg/l) @ :
Blank e Bl G - - - - - -
TOmg NFeNSW. = 7 o417 Ti00 ¢ LEiE b
BOmgINAsNS " — T osas 300 B mbgEiEE
[6:0 mg/L NH3-N Std. - 052 600 . THinEEERG aE e
110.0 mg/L. NH3-N Std. — 1150 10.00; . go= %ﬁ%%%ﬁ%%%%%%%%%ﬁgm%f
30 mglL spike — coges 3as . IR R ol
30molLsptke dupl__ [ e @ e
1. 10:25:06 Tank#14 1 poos NDL gt EESebR a0
2. 10-26-06 Tank #2 4 0000 ND mzéﬁ&%%&ma% 1~
3. 10:27-06 Tank #17 1 0003 ND T T
4. 10-28-85 Tank #3 i 0003 WND o T
f’_'_. :10’.29—'06 Tank #11 . 1 0.009 NE’ I e 2 T # ]
6. 10:30:06 Tank#5- 1 0.008 NDi | (Repotinglfimit(mgiy= 01 |
7. 0:31-06 Tank#19 1~ o010 ND; = i
8. 11-1:06 Tank #14 17 0002 ND- . Recovery (%)= 10081
9. 11-2-06 Tank #6 4 000t ND.  Precision (RPD) = 8.44
10, 11-3-06 Tank #9 1 0.000 ND B
1. “11-4-06 Tank #13 1t 0002 ND: _ S
12, 14-5:-06 Tank #16 1 000t ND.  Sample volume (ml): 0.50
13 11- ' 4 ..0004  ND.  Oilutionfactor 1
. Py 0008 NDl - e v e mt e -

0,006, ND:

“Sample Set Description:

. 0.004  ND;
0.002 L
0.011  ND:
0.002 ~ND

00017 TND

~ND!

1 H
B : ' i
[N T ) [P gy Y

1

D TestDay. 10-250610 11-13:06_

. Overiyingwater ~ "~ " |

TestNo.. 686 Lamprey holding -+

. Species: _Lamprey

" RSC

Date analysed:  11/36/2006

Page "‘b _of %3



Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)

!
Result

‘Sample T Dition T TNHIN T ot Come -
‘description gfactor ;ODB55 %(mglL) L -]
iBlan}_(W “““ ) ——— e 7’ 120 -. e e e e e -
1.0 mgll. NFa-N 5 Y - @
3.0 mg/L NF3-N Std, T AEEbe R e
% B AR aonTAn T o
6.0 mg/L NHa-N Std. L &Y e e
TH0.0mall NHa NS, -/ S e
b PR R s : Cecoer e e e
B vy TR R e h e T
30mglLspke e [SCE L eebhbERR R e
| 30mgilspikedupl - - L2470 HE R R e
i N SR 8 1Y) S0 ) o 2 T S R L X ) B S S X ESTER IR S B —
— 9505 4 e e e R e
2 anlk #14. Sk G2 5 A P 1 2 T 28 0 G MK o
L o kA gf( e EAE ]
. —_— Doo 200 400 a0 BOD 1000 1200 —
3. ™t ammonda-N
4. T o
na . ) - S, .
5' - T T ____1 ______ ,‘ e U e - S S . . e e m e mee . _— e
6. - 30-06 Tan O i Repottinghmit(mghy= . 0.1,

. 10:31:06 Tank#19

I~

E

|
o

T CLRETT T Recovery (%)= #VALUE! T
AT R T T  Brecision (RPD) = #VALUE!

i
T Y SR TS Y

L H
E
i
|
1
b
t
[
L
i
!

11, 11-4-06:Tan B T R
12, 11-5-06 Tank #16 _ cLoelo 3 Samplevolume (mi): 0.50
13, 11-6-06 Tank#1 . _Dlwionfacor " L 17T

{
1
,or
o O
=
g :
II:
i
i
Il

i4. . 11<7-06 Tank #11
15. 114:8-06 Tank #17

f
3
|
1
|

__Sample Set Description:

16. 11-9-06 Tank #4 SO T TestNo.: 686 Lamprey holding

Wb T Testbay 10-25-0610 11-13-08 T
ol T Species: Lamprey ;

17. 11210-06 Tank #16
18. © 11/11/2006
19, 11-12-06 Tank #13

i
i

y

20, 11-13-06 Tank #14 T T Gverlying water T T
T Ameyst T TRse
_ . bateanalysed: _  11/30/2006 |

Page "“ of #3




SOP No. 5492 : o y Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
' Salicylate Method (SOP #5492)
| | l B
Result- ' l T
|Sample Dilution | NH3-N oo L
|description factor  {OD655 img/) | | o a
Blank I —— : h
1.0 mg/L NH3-N Std. . — 0107 1.00] | Aes Ll
| 30mg/LNHyNSd. | -— 0.330_ 3.00] = 0.5994 E F*
6.0 mg/L NH3-N Std. -—- _ 0640 _6.00! | peESEaRnaREal dn
| 110.0 mg/L NH3-N Std; e - 1100 10000 ssmic s and (EENNS
3.0 mg/L spike = o3 288 | 3 L e
3.0 mg/L spike dupl, —— 0320 2.93] Epsgacs E;
. : _ I T '
|5.0 mg/L 2nd source o 0485 444 |
1 T 1 -
1. 11-14-06 Tank#14 1 0.003__ ND
2. 11-15-06 Tank #12 1 0.004 _ ND| i | ]
3. 11-16-06 Tank #18 1 0000 ND|; ]
4. 11-17-06 Tank #1 1 0.005  NDi |
5. 11-18-06 Tank #14 - 1 0.000 ND| | N T i
6.  11-20-06 Tank #13 1 0000 ND| | [Reporiing limit (mg/L) = | 0.1
7. 11-22-06 Tank #15 1 0.010  ND; | |
8. 11-24-06 Tank #14 1 0010 ND| | |[Recovery (%)= ; ea.sr
9. 11-25-06 Tank #19 1 0.013  0.42 \Precision (RPD) = | 1.55
10. 11-26-06 Tank #18 1 0005 ND |2nd source (%) = | 88.8| '
11,0 11-27-06 Tank #12 1 0.012 011} ; | |
12, 11-28-06 Tank#10 1 0039 036 | Sample volume (ml): 0.50
113, 11-29-06 Tank #14 1Y 0029 027 Dilution factor ; 1
14. 11-30-06 Tank #18 1 0.021_ 0.19 T R
15. 12-1-06 Tank #12 1 0009 _ND| [Sample SetDescription:] |
116. 12-2-06 Tank #18 1 0.036 0.33 [Test No.. 686 Lamprey holding 12° |-
17, 12-3-06 Tank #10 1 0040 0.37 Test Day: 11-14-06 to 12-8-06
118, 12-4-06 Tank #14 40021 019 Species. Lamprey
19, 12-5-06 Tank #12 1003 o027 | 1
20. 12-6-06 Tank #12 1 0.019 017] Overlying water ]
21, 12-7-06 Tank #13 1 0022 0.20f | T
22. 12-8-06 Tank #14 1 0.030  0.27
E — I — e
24.
6. —
27.
28 T T T
30; - T i
31. o i |
32 R Y R B |
133 R N R I I
134, _ ! lAnalyst: | GJI
@% o ;Date analy:sed: ?12129106
36. i : ! |- ]

Page Y 2~ of “E3 3-1-05



SOP No. 5492

 Northwestern Aguatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)
T l T
- :
Result i i |
Sample Dilution | NH3-N .
description factor  |0OD65s [(mg/L)
Blank o | L— 1 =g
- [1.0mg/L NH3-N Std. - oaie® 1.001 ! GEEaiFEEan
3.0 mg/L NH3-N Std. — e3%0 _ 3000 1 EaaE
6.0 mg/L NH3-N Std. _ ~——  o.do | 6.00) S E E%g B
T00mgLNHANSd. | -l Lieo 10.00 s
—] : R REn e
3.0 mg/L spike . o.325 M e R e
E&ﬂﬁhﬂﬁgﬁﬂﬁ ZR IR et e
B 53.0 mg/L spikedupl. | | 0320 . ggggg
50 mg/L 2nd source | 5 1 e
[5.0mg/l 2nd source | C-4%5 L ! G e A
e — S— T e
1. 11-14-06 Tank #14 1 c.c0n i R
2. 11-15-06 Tank #£12 1 g.o0d PR R e R
3. 11-16-06 Tank #18 E T ™ B
4 1147-06Tank# 1 o008 n I}
é; 11-18-06 Tank #14 ____‘_1____ 0. COG ]
B. 11-20-06 Tank #13 v ewce 1 | IReporting limit (mgh) = 0.1
7. 11-22:06Tank#15 1 eswi0 | i ]
8. -11-24-06 Tank #14 1 o.010 | iRecovery (%) = #VALUE!
9. 11-25-06 Tank #19 1 0.01% : _iPrecision (RPD) = | #VALUE!
10, 11-26-06 Tank #18 1 o.005 ’ i2nd source (%)= I#VALUE!,
11, 11-27-06 Tank #12 1 c.012 L T ap
12. 11-28-06 Tank #10 1 &.0%49 | _ iSample volume (ml): 0.50
13, 112906 Tank#14 . 1 a.czq " IDilution factor K
14, 1130-06 Tank#18 1 g.ezi 'i — .
15. 12-1-06 Tank #12 1 c-004 | |Sample Set Description: _
16. 12-2-06 Tank #18 1 c.05¢ TestNo.: 686 Lamprey holding 12°
E?_j 12-3-06 Tank #10 I 0.040 Test Day. 11-14-06 to 12-8-06
18. 12-4-06 Tank #14 1 0,021 Species.  Lamprey
19. 12-5-06 Tank #12 1 6.050 o i O
20. 12-6-06 Tank #12 1 o.0i9 Overlying water .
. 12-7-06 Tank #13 1 ©.02L s ! :
22, 12-8-06 Tank#14 1 ©0.@3¢ T | ;
2. s S O SO IO B
24 o e ]
125, e S |
26. i P i i i
-é?: —— e —— .ﬂ_._T_.ff_i}_.. 1= N : — _l +
e S I i ]
29, T ’ T |
|30, T o | a_
31. o e i
32. Lo : *
5 AR ]
134, ) "1 |Analyst | PR
35, _'_i: [ iDate analysed: 12-29 -0l
36. L ‘e " i
Page 42 of %3



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)
L B N S ]
Result ! T -
:Sample ~__[Dilution ! NH3-N | —— !
: {description " Tifactor  |ODs%5 {(mg/l) | | A P
[ [Blank e e B T |
| MOmg/LNH3-NStd. 1 — 0.107 _ 1.00] N
3.0 mg/L. NH3-N Std. —- 0330 3.00{ | = Sae SEuEE et L1
6.0 mg/L NH3-N Std. _—— 0640 600 |  EiEEERER Eﬁg ;
10.0 mg/l NH3-NStd. | —— 1.100 10.00! | e LRl ]
3.0mg/Lspke |  -—— 0325 298 g ° L - EEHLa
13.0 mg/L spike dupl. | ().320I 293 | ‘%E i
- T SeiiEna
W5.0 mg/L 2nd source B — 0.485 4.44 . gggm ggggg N
1. 11-24-06 Tank #1 1 0000 ND[ o
2. 11-25-06 Tank #15 1 0.008 ND 2. z }— '
3 11-26-06 Tank #17 1 0.000  ND| | T ["
4 11-27-06 Tank #1 1 0.002" ND! | 7
5. 112806 Tank#16 1 0.003 __ ND! T * T
6. 11-29-06 Tank #17 1 0009  ND Reporting limit (mg/L) = | 01 ]
7. 11-30-06 Tank #15 1 0008 ND ! |
8. 12-1-06 Tank #16 1 0000 ND Recovery (%)= | 985
EN - ' Precision (RPD)= | 1.55
10. o 2nd source (%) = | 888
11, ! i
12, e ! |Sample volume {ml): 0.50
13, o {Dilution factor 1
14. L (
E | |Sample Set Description: | -
16. o i ITestNo.. 686 Lamprey holding 17° |
7. 1 |TestDay: 11-24-061t0 12-1-06 |
%%_ L Species: Lamprey i
: i
T’Z_ﬁ: ' o Overlying water
21. s I S
22 i
2. I [N N R
o4, - T
25 ‘
26. T
27, S A
28 “ _
2 — —
30. ; | !
31, ]
32.
33, 1
34. | Analyst: GJl
35, o i Date analysed: 12/29/06
136. L il '. 1}

3-1-05



SOP No. 5492 S _ Northwestern Aguatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)
a | | |
Result - _t -
Sample Dilution NH3-N | | e core |
description factor ODs55 {{mg/L)
Blank [ - e | e ]
1.0 mg/L. NH3-N Sid. S o lot 1.00
3.0 mg/L NH3-N Std. - o330 3.00
60 mg!l_ NH3—N Std. ——— o_bqo - 6.00
100 mg/LNH3-NStd. | - taoo 10,00 i g
H i
3.0 mg/L spike s B ¥ 1= -
3.0mg/Lspkedupl. | —— o320 %% ‘
i [ i !
!5.0mg/L 2ndsource | -  0.435 S
1. 112406 Tank#1 1 c.cco o
2. 12506 Tank#15 1 o008 |
3. 11-26-06Tank#17 1 o.e00 B ‘:
4. 11-27-06 Tank #1 v ewen L : )
5. 112806 Tank#16 1 ouoed .
6. 11-29-06 Tank #17 1 oA || iReporting limit (mg/L) = 0.1
7. 11-30-06 Tank #15 1 o.00% 1 i
B3 12-1-06 Tank #16 1 G6C0 iRecovery (%) = #VALUE!
EN o Precision (RPD) = | #VALUE!
10. 2nd source (%) = | #VALUE!
11. - _ [ B )
12, Sample volume (mi): 050 |
13 - _|Bilution factor 11
4. - N il _ _
15. o Sample Set Description:| | |
16. Test No.: 8686 Lamprey holding 17°
17. _ Test Day: 11-24-06 to 12-1-06
18. - Species:. _ Lamprey ]
19. i i I
20. o o Overlying water i
21. o I . |
22. o ;
23 o o
24,
25. ~ ; T
26. o _
27,
26. | |
29,
30. T _‘ " ]
3. , |
33. I e
34 ; Analyst: : &t
35 " i Date analysed: 12.-29-0bo

Page 48 of %3 3-1-05



' SOP No. 5492

Northwestermn Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
Salicylate Method (SOP #5492)
| H
Resulit 1
Sample Dilution fNH3_N Standard Curve —
description factor  |ODes5 |(mg/L)
Blank . R — i — [
10mg/LNH3-NStd. —— 0107  1.00! o
13.0 mg/L NH3-N Std. ——- 0330 3.00] | .9 o
6.0mg/LNH-NSid. | - 0.640 6.00! ! j
10.0 mg/l. NH3-N Std. — 1100 10.00] ! BEE
> S —— |
3.0 mg/L spike e 0325 298] = B
30 mg/l spike dupl. | om " 0320 2.93 L |
: i i i
50mg/L 2nd source | —— 0485 4.44 v B
: t L |
1 12-2-06 Tank #15 1 0.000 _ NDJ | o ]
2. 12-3-06 Tank #15 i 0000 ND - SEEanEas !
BN 12-4-06 Tank #1 1 0.007 __ ND| | e
4, 12-5-06 Tank #15 1 0.006 ND ]
5. 12-8-06 Tank #17 1 0002 ND | '
6. 12-7-06 Tank #15 1 0.000 ND Reporting limit {mg/L) = 0.1
7. - 12-8-06 Tank #1 K 0.000 ND
8. o 1 Recovery (%) = 98.5
19 L Precision (RPD) = 1.55
10. __n___ I 2nd source (%) = 88.8
KA l
12. o Sample volume (ml}: 0.50
13, - ) Dilution factor L 1
14, - - | -
|15 - Sample Set Description: |~ ||
18. e Test No.: 686 Lamprey holding 22°
[17. . _ Test Day:  12-2-06 to 12-8-06
[18. o Species:  Lamprey
19. |
20. Overlying water
21,
22
23
24.
25, _,__
126.
27. )
28, o
29.
30. i
'—éi—- - } er ," : i
132, ’ ! %
33, s
34, L Analyst: GJI
35. o Date analysed: 12129106
36. i | B

3-1-05



SOP No. 5492

Northwestern Aquatic Sciences

Total Ammonia-N in Water: Computation Worksheet
: D
Salicylate Method (SOP #5492) ]
| 1 |
Result
~iSample Dilution [NH3-N | |
description factor - |ODe&s5 |(mgil)
Blank 1 e h """ i == =0 S
1.0 mg/L NH3-N Std. — o.io+ __1.00 gggggngg
3.0 mg/t NHz-N Std. — o330 __ 300 o
6.0 mg/L NH3-N Std. - o.pM0  6.00 LEpy
170.0 mg/L. NHa-N Std. —— Lieo 0.0, "R
3.0 mg/L spike | 0.%I5 B ==
3.0 mg/L spike dupl. — 6.320 e
‘ e R
j_s__“o_t;nglL 2nd source e | 0.4%5 _ EnEae
1. 12-2-06 Tank #15 1 0.600 B £
2 12308Tank#ts 1 seco 1) wCHEEEREREEREE
3. 12-4-06 Tank #1 1 ©.0c% | P ' L
4. - 12-5-06 Tank #15 1 ek ;.
5. 12-6-06 Tank #17 1 ouoe i B ! T
6. 12-7-06 Tank #15 ~ p.oco Reporting fimit (mgL) = 0.1
7. 12-8-06 Tank #1 1 6. 600 1 I}
8. o Recovery {%) = #VALUE!
9. Precision (RPD} = | #VALUE!
10. o 2nd source (%) = #VALUE!
11 —— ] i { '
12. i Sample volume {mi): 0.50
13, +_ Dilution factor i
14, ! i
|15, - . {Sample Set Description: ; |
16. - | | [TestNo. 686 Lamprey holding 22° |
17. o | | [TestDay: 12-2-06 fo 12-8-06
18. -~ 1 "|Species: tamprey
o, R B A ]
20. o N |1 _Overlying water
21 - ] o !
22, _ | |
23. |
24, | !
25. T i | ]
2. B —
27. |
55 — : ._—!» R
129. - P
30, T -
50, T
33, ] e ]
34, | iAnalyst: 61
35, | |Dateanalysed 2906k |
36. L E i
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RAW DATA DIVIDER PAGE
Test Nos. 686-31 through -37

TEST DATA ANALYSIS RECORDS



ot Do gy ook

L Ly Vemnted  azaiist

275107 T

: : ToFoL
P686 Lamprey 2006 holding Water Quality Data Lalooredovng  Bencih Sreat Ariy yoy I
Date | Temp pH DO | Cond Hard Alk | NH3 | comments
Siletz River 10/17/06 13.6 5.3 8.2 62 26 20 rec'ing data
Water 10/17/08 26
10/18/06 12.4 6.0 9.8 95 26 20 rec'ing data
10/23/06 11.5 6.8 - 8.4 75 26 20 rec'ing data
10/24/06] 10.6 6.0 8.8 150 51 90 rec'ing data
Siletz River Mean 12.0 6.0 8.8 96 31 38 -
Water sSD 1.3} 0.6 0.6 39 11 35
n 4 4 4 4 5 4 -—
Min 10.6 5.3 8.2 62 26 20 -
Max 13.8 6.8 9.6 150 51 g0 -
Lab Holding
holding for tests 10/18/06 12.3 7.4 10.7 135 43 50
31-35 10/19/06 12.5 7.1 10.8 133 51 60
10/20/06 12.7 7.5 10.6 120 51 30
10/21/06 12.5 7.5 11.1 130 43 30
10/22/08 12.2 71 10.9 125 51 80
10/23/06 12.6 6.9 10.8 120 51 30
10/24/06 12.3 7.4 10.8 130 51 50
10/25/06 12.4 8.9 - 10.8 130 43 30 <01
10/26/06 12.6 7.4 10.6 130 43 50 <041
10/27/06 12.4 7.0 11.2 130 43 50) <0.1
10/28/06 12.4 7.1 10.8 130 43 40 <0.1
10/28/06 12.9 8.1 10.8 135 51 50 <0.1
10/30/06 12.7 8.0 10.4 130 43 50 <0.1
10/31/06 12.8 7.8 10.2 130 43 40 <01
11/1/06 12.6 7.9 10.3 135 43 40| <041
11/2/06 12.1 8.2 10.3 130 51 50 <0.1
L 11/3/06 11.8 7.9 10.8 130 51 40] <01
11/4/06 11.2 8.0 11.6 130 51 40| <01
11/5/06 11.6 7.9 11.2 135 51 50 <041
11/6/06 13.2 7.9 13.0 119 51 30 <01
11/7/08 11.9 7.7 11.4 130 51 - 50 <01
11/8/08 11.5 8.0 11.2 125 51 50| <01
: 11/9/06 11.8 8.0 11.3 125 51 40/ <01 ltests 31 - 34 began 11/9/06
helding for test 35 11/10/06 11.7 7.9 11.2 115 43 50 <0.1
confinues 11/11/06 11.2 7.7 11.1 120 51 40 <04
11/12/06 11.3 7.8 11.0 130 51 401 <01
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e+ % 44 C0

Water Quality

a7 -

P686 Lamprey 2006 holding Data
11/13/06 11.4 7.6 11.0| 130 51 40]  <0.1
11/14/08 11.6 7.5 10.9 125 51 40] <01
11/15/06 11.8 7.6 10.9 132 51 40, <01
11/16/06 11.4 7.4 11.4 130 43 50, <0.1 |test 35 began 11/16/06
Interim holding 11/17/06 11.6 7.6 11.3 117 51 400 <0.1
prior to acclimation 11/18/06 11.8 7.4 11.2 120 51 40 <0.1
for temperature 11/20/06 11.9 7.3 11.4 110 51 40 <01
experiments 11121106 ) <0,1 |flow off; all tanks fed ' :
11/22/06 11.4 7.2 11.2 125 51 50 <0.1 1
temperature 11/24/08 11.6 7.4 11.6 120 51 40| <01
acclimation to 12C 11/25/06 12.0 7.6 11.3 135 60 50 0.1
for test #36 11/26/06 11.9 7.6 11.2 140 60 50| <0.1
11/27/06 11.6 7.3 11.2 140 51 30 0.1
11/28/06] 11.6 7.5 11.2 150 60 50 0.4
11/29/06 11.3! 7.4 11.2 140 51 50 0.3
11/30/06 11.7] 7.5/ 11.0 135 60 40| 0.2
12/1/06 11.8 7.4 11.4 130 60 40| <01 (test 36 (12C & 17C) began 12/1/06
temperature 12/2/08 11.9 7.3 11.2 130] 51 40 0.3
acclimation to 12C 12/3/106 11.8 7.0 10.4 145 51 30 0.4
for test #37 12/4/06 11.4 7.3 10.6 © 140 60 40 0.2
12/5/06 11.0 6.9 11.2 140 51 40 0.3
| 12/6/06 12.2 7.3 10.7 125 60 40 0.2
1217108 12.0 7.4 10.9 135 60 40 0.2
12/8/06 12.2 7.4 11.0 120 51 40 0.3 test 37 (12C & 22C) began 12/8/06
temperature 11/24/06 12.2 7.2 11.4 125 51 40| <01
acclimation to 17C 11/25/06 13.5 7.3 10.7 135 80 50 <0.1
for test #36 11/26/06 14.6 7.5 10.2 140 80 40| <01
11127106 15.6 7.3 9.8 145 60 40| <01
11/28/06 16.8 7.8 9.6 140 60 50] <01
. 11/29/06 - 16.8 77 9.4 140 51 50, <01
. 11/30/06 17.0 7.5 9.3 140 60 40 <01
12/1/06 16.3 7.4 9.4 140 60 40| <0.1 jtest36 (12C & 17C) began 12/1/06
temperature 12/1/06 16.9 7.3 8.8 145 51 30 JF
acclimation to 22C 12/2/08 17.9 7.3 8.9 140 51 30 <01
for test #37 12/3/06 18.5 7.2 8.8 160 51 300 <01
12/4/06 19.3 7.2 9.0 155 51 40| <01
12/5/08 20.4 7.3 8.7 170 51 40| <01 |
12/6/06 21.6 7.5 8.5 155 51 50 <0.1
| 1217106 21.1 7.4 8.8 150 51 50; <01
12/8/06 21.9 7.5 8.8 150 51 40 <01 |test 37 (12C & 22C) began 12/8/06
1
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P8&86 Lamprey 2006 holding

3120007

Water Quality Data
Temp pH Do Cond | Hard Alk NH3
Tests 31 - 34; Mean 12.3 7.6 10.9 129 48 44 —
10/18/06-11/9/06 |SD 0.5 0.4 0.6 5 4 9| —
n 23 23 23 23 23 23 16
Min 11.2 6.9 10.2 119 43 30 <0.1
B Max 13.2 82  '130 135 51 80| <0.1
Temp pH DO Cond Hard Alk NH23
Test 35: Mean 12.1 7.6 11.0 128 - 48 44
10/18/06-11/16/06 |SD 0.6 0.4 0.5 5 4 9 -
' n 30 30 30 30 30 30 23
Min 1.2 6.9 10.2 115 43 30 <0.1
Max 13.2 8.2 13.0 135 51 60 <0.1
“Temp pH Do Cond Hard Alk NH3
Test 36, 12C: Mean 11.7 7.5 11.3 136 57 44 o
11/24/06-12/1/06 |8D 02 0.1 02 2] 5 7 -—
n 8 8 8 8 8 8 8
Min 11.3 7.3 11.0 120 51 30 <0.1
Max 12.0 7.6 11.8 150 60 50 0.4
Test 36, 17C: Mean 15.3 7.5 10.0 138 58 44 -
11/24/06-12/1/08 |8D 1.8 02 0.7 5] 4 5 -
n 8 8 8 8 8 8 8
Min 12.2 7.2 9.3 125 51 40{  <0.1
Max 17.0 7.8 11.4 145 80 50 <0.1
~Temp pH DO Cond Hard Alk NH3
Test 37, 12C: Mean 11.8 7.2 10.9 133.6 55 . 39 -
12/2/06-12/8/06 sSD 0.4 0.2 0.3 2.0 5 4 ---
n 7 7 7 7 7 7 7
Min 11.0 6.9 10.4 120.0 51 30 0.2
Max 12.2 7.4 11.2 145.0 60 40 0.4
Test 37, 22C: Mean 19.7 7.3 8.8 153 51 39 -
12/1/06-12/8/06 sD. 1.8 0.1 0.1 9 0 8 -
' n 8 8 8 8 8 8 7
Min 16.8 7.2 8.5 140 51 30 <0.1
Max 21.9 7.5 8.0 170 51 50
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_ P686 Lamprey tests 31-37

Test WQ Data

Northwestern Aquatic Sciences

Aniline Test 686-3'f

mg/L DAY TEMP DO COND  HARD ALK

1,000 0 12.8 7.6 10.5 120 51 440

100 0 12.8 7.4 10.4

10 0 12.9 7.4 10.4

1 0 12.8 7.2 10.5

0 0 12.8 72 10.4 110 59 40

1,000 1 12.4 7.4 10.3

100 1 12.4 7.4 10.2

10 1 12.3 74 10.4

1 1 12.4 7.3 10.3

0 1 12.3 7.2 10.2

1,000 2 12.6 7.5 10.1 125 51 460

100 2 12.5 74 106

10 2 12.4 7.4 10.6

1 2 12.5 7.3 10.6

0 2 12.4 7.3 10.6 120 51 40

1,000 3 12.8 7.6 10.4

100 3 i2.8 7.5 10.2

10 3 12.6 7.4 9.9

i 3 12.8 7.5 10.1

0 3 12.9 7.5 10.2

1,000 4 12.5 7.5 10.2 125 51 440

100 4 12.6 7.3 - 10.1

10 4 12.3 7.3 10.3

1 4 12.5 7.2 10.2

0 4 12.4 7.2 10.2 120 51 40
Mean 12.6 7.4 103 -
SD 0.2 0.1 0.2
n 25 25 25 6 6 6
Min 12.3 7.2 9.9 110 51 40
Max 12.9 76 10.6 125 51 460
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. P68e6 Larﬁprey tests 31-37 Test WQ Data N Northwestern Aquatic Sciences

Copper Test 686-32 : data entwy venbed
mgL DAY  TEMP  pH DO COND HARD ALK Against laberaton
10 0 122 5.9 10.6 10 51 0 bovct Shets
0.1 0 12.1 7.1 10.8 7ot
0.01 0 122 7.1 10.7
0.001 0 121 71 10.8

0 0 12.3 7.1 10.6 110 51 40
1 1 12.2 7.2 10.6
0.1 1 12.3 72 104
0.01 1 12.3 72 10.2
0.001 1 12.4 7.2 10.5
0 1 12.6 7.2 10.3
1.0 2 122 7.3 10.7 120 51 40
0.1 2 123 73 106
0.01 2 12.3 73 10.6
0.001 2 12.3 7.3 106
0 2 12.6 7.3 10.4 115 51 40
1.0 3 12.7 7.5 104
0.1 3 12.7 7.6 10.3
0.01 3 12.8 78 10.5
0.001 3 126 7.6 10.4
0 3 12.8 7.6 10.4
1.0 4 12.1 7.3 10.5 115 - 5 40
0.1 4 121 7.3 10.3
0.01 4 12.1 72 10.4
0.001 4 121 7.2 10.3
0 4 12.1 7.2 10.2 110 51 40
Mean 12.3 7.3 10.5 - -— -~
SD 0.2 0.2 0.2 - -— -
n 25 25 - 25 6 6 6
Min 12.1 6.9 10.2 110 51 40
Max 12.8 7.6 10.8 120 51 40
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P686 Lamprey tests 31-37

Test 686-33

Test WQ Data

Northwestern Aquatic Sciences

Pentachlorophenol : _

mg/L DAY TEMP DO COND HARD ALK

4.0 0 12.2 72 10.4 115 51 40

04 0 122 7.1 10.4

0.004 0 12.2 7.1 10.2

0.004 0 12.2 71 10.4

0 . 0 12.3 7.1 10.4 110 51 40

4.0 1 12.2 74 10.2

0.4 1 12.2 7.3 10.4

0.004 1 12.2 7.3 10.4

0.004 1 12.2 7.2 10.2

0 1 12.2 7.2 10.3

4.0 2 i2.2 7.5 10.5 125 51 40

0.4 2 12.2 7.4 10.5

0.004 2 12.2 7.3 10.4

0.004 2 12.3 7.3 10.6

0 2 12.3 7.3 10.5 120 51 40

4.0 3 12.7 7.6 10.3

0.4 3 12.7 76 10.4

0.004 3 12.7 7.6 10.2

0.00 3 12.8 7.6 10.3

0 3 12.8 7.5 10.2

40 4 12.1 7.3 10.6 115 51 40

0.4 4 12.1 7.3 10.6

0.004 4 12.1 7.3 10.5

0.004 4 12,1 7.2 10.4

0 4 12.1 7.2 10.4 115 51 40
Mean 12.3 7.3 10.4
sSD 0.2 0.2 0.1
n 25 25 25 6 6 8
Min 12.1 7.1 10.2 110 51 40
Max 12.8 7.6 10.6 125 51 40
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P686 Lamprey tests 31-37 Test WQ Data , Northwestern Aquatic Sciences

Lindane  Test 6386-34 Dedan Fatny Vel fied

mg/. DAY TEMP pH DO COND HARD ALK Ageunsk baborainy
8.0 0 12.2 7.3 10.4 115 51 40 boncd Shedts
0.8 0 12.2 7.3 10.2 218 -OF JnF
0.08 0 12.3 7.2 10.2
0.008 0 12.1 7.2 10.4
0. ... 0 12.2 7.2 10.2 115 51 40°
8.0 1 12.1 7.5 10.1
0.8 1 12.1 74 - 10.2
0.08 1 122 7.3 10.5
0.008 1 12,2 7.3 10.2
0 1 12.1 7.3 10.4
8.0 2 12.2 7.5 10.4 120 51 40
0.8 2 12.2 7.4 10.5
0.08 2 12.2 7.4 10.4
0.008 2 12.1 7.4 10.8
0 2 12.2 7.3 10.6 120 51 40
8.0 3 12.7 76 10.4
0.8 3 126 . 76 10.2
0.08 3 12.8 76 10.3
0.008 3 12.8 7.5 10.3
0 3 12.6 7.5 10.4
8.0 4 121 7.4 10.3 115 51 40
0.8 4 12.2 7.3 10.2
0.08 4 12.2 7.3 10.4
0.008 4 12.3 7.3 10.3 _
0 4 12.1 7.2 10.2 115 51 40
Mean 12.3 7.4 10.3
sD 0.2 0.1 0.2
n 25 25 25 6 6 6
Min 12.1 7.2 10.1 115 51 40
Max 12.8 7.6 10.8 120 51 40
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P686 Lamprey tests 31-37

Test WQ Data

Northwestern Agquatic Sciences

Diazinon

Test 686-35 ‘
mg/l. DAY TEMP pH DO COND HARD ALK
40 0 12.2 7.3 10.6 115 51 30
4.0 0 121 7.3 10.6
0.4 0 12.2 7.3 10.5
..0.04. 0 12.1 . 7.3 10.7 ) _
0 0 12.1 7.3 10.6 115 51 30
40 1 11.8 71 - 106
4.0 1 11.8 71 10.5
0.4 1 17 7.4 10.5
0.04 1 11.8 7.1 10.4
0 1 11.8 7.1 10.5
40 2 11.9 7.3 10.4 120 51 30
4.0 2 12.0 7.3 10.3
0.4 2 11.8 7.2 10.5
0.04 2 11.7 7.2 10.6
0 2 11.8 7.2 10.6 125 51 30
40 3 11.8 7.3 10.6
40 3 11.7 7.3 10.4
0.4 3 11.8 7.3 10.3
0.04 3 11.8 7.3 10.3
0 3 11.9 7.3 10.2
40 4 11.9 7.3 10.5 120 51 30
4.0 4 11.8 7.3 10.6
0.4 4 11.8 7.3 105
0.04 4 11.9 7.3 10.3
0 4 12 7.3 104 120 51 40
Mean 119 7.2 10.5 -— - -
sb 01 0.1 0.1 - —
n 25 25 25 8 6 6
Min 11.7 7.1 10.2 115 51 30
Max - 12.2 7.3 10.7 125 51 40
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P&86 Lémprey tests 31-37

" Test WQ Data

Northwestern Aquatic Sciences

Test 686-36

Temperature Experiment #1

12C DAY TEMP pH DO COND HARD ALK

12C V] 126 7.3 11 120 51 30

12C 1 12.2 7.4 1.2 120

12C 2 121 6.9 10.2 125 51 30

12C 3 12.2 7.4 104 120

12C 4 12.5 6.9 10.6 130 51 30
Mean 12.3 7.2 10.7 123 51 30
SD 02 0.3 0.4 4 0 0
n 5 5 5 5 3 3
Min 12.1 6.9 10.2 120 51 30
Max 12.6 7.4 _ 11.2 130 51 30

17C DAY  TEMP pH DO COND __ HARD ALK

17C 0 16.5 7.3 9.7 125 51 30

17C 1 17.0 7.2 9 135

17C 2 16.5 6.8 9.1 140 51 30

17C 3 17.3 7.4 8.8 130 '

17C 4 17.0 7.0 8.0 140 51 30
Mean 16.9 71 9.1 134 51 30
SD 0.4 0.2 0.3 T 0 0

in 5 5 5 5 3 3
Min 16.5 6.8 8.8 125 51 30
Max 17.3 7.4 9.7 140 51 30
Temperature Experiment #2 Test 636-37

12C DAY TEMP pH DO COND HARD ALK

12C 0 11.9 7.4 10.6 115 51 30

12C 1 12.3 7.0 10.1 120

12C 2 12.6 7.1 102 110 51 30

12C 3 121 7.0 10.9 130 _

12C 4 12.2 7.0 10.8 125 51 40
Mean 12.2 7.1 105 120 51 33
SD 0.3 0.2 0.4 8 0 6
n 5 5 5 5 3 3
Min 1.9 7.0 10.1 110 51 - 30
Max 12.6 7.4 10.9 130 51 40

22C DAY TEMP pH DO COND __ HARD ALK

22C o 21.8 7.3 8.8 140 51 30

22C 1 23.0 6.9 8.2 140

22C 2 226 7.3 8 140 51 40

220 3 21.8 7.2 82 160

22C 4 22.2 7.2 8.3 150 51 40
Mean 223 72 8.3 146 51 37
SD 0.5 0.2 0.3 9 0 G
n 5 5 5 5 3 3
Min 21.8 6.9 8.0 140 51 30
Max 23.0 7.3 8.8 160 51 40
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. P686 Lamprey tests 31-37 Survival
Nom. Conc.. Number Number
TestID Test No. mgiL Exposed Suviving % Surv.
Anifine  686-31 1,000 5 0 0
100 5 5 100
10 5 5 100
1 5 5 100
5 5 100
Copper  686-32 1 5 0 0
' 0.1 5 2 40
0.01 5 5 100
0.001 5 5 100
0 5 5 100
Penta 686-33 4 5 0 0
c.4 5 0 0
0.04 5 5 100
0.004 5 5 100
0 5 5 100 .
lindane 686-34 3 5 0 0
0.8 5 5 100
0.08 5 5 100
0.008 5 5 100
e 5 5 100
Diazinon 686-35 40 5 0 0
4 5 5 100
0.4 5 5 100
0.04 5 5 100
¢ 5 5 100
17C 686-36 17C 5 5 100
17C 5 5 100
17C 5 5 100
17C 5 5 100
12C £86-36 12C 5 5 100-
12C 5 5 100
12C 5 5 100
12C 5 5 100
22C 686-37 22C 5 5 100
22C 5 4 80
22C 5 5 100
22C 5 5 100
12C 686-37 12C 5 5 100
12C 5 5 100
12C 5 5 100
12C 5 5 100

1/26/07



P686 Lanﬁprey tests 31-37 Lengths Weights of Controls at End of Test ' 1/26/07

TestlD TestNo. Length(mm) Weight (g) ' Length {(mm) Weight (g) e&fﬂa'f‘_ﬂﬂt venhd
agains ¥ lavoratsvy
Aniline 686-31 72 0.49 Mean 74 0.54 benen snaads
67 0.38 D) 6 0.15 24q-0F I
71 0.47 n 5 5
79 0.63 Min 67 0.38
33 0.75 Max 83 0.75
Copper  686-32 55 0.25 "~ Mean 54 0.26
51 0.19 sD 3 0.09
50 0.19 n 5 5
56 0.24 Min 50 0.19
58 0.42 Max 58 0.42
“Penta 686-33 55 _ 0.25 Mean 57 0.28.
51 018 sD 14 0.21
50 - 015 n 5 5
49 0.17 Min 49 0.15
: 82 0.66 Max §2 0.66
Lindane 686-34 58 027 Mean 69 0.43
58 0.27 SD 12 0.21
68 0.37 n 5 5
70 0.43 Min 58 027
88 0.79 Max 88 0.79
Diazinon 686-35 70 0.41 Mean 74 0.52
20 0.90 SD 9 0.22
70 0.38 n 5 5
74 0.53 Min 68 - 0.38
68 (.40 Max 90 0.90 "
17C 686-36 80 ) 0.72 Mean 74 0.59
71 0.46 sD 7 0.15
65 0.44 n 5 5
72 0.55 Min 65 0.44
82 0.78 Max 82 0.78
12C 686-36 88 1.00 Mean 66 0.55
’ : 72 0.66 sD 15 0.28
60 - 0.36 n ' 5 5
64 0.42 Min 46 0.33
46 0.33 Max 88 1.00 -
22C 686-37 70 0.56 Mean 64 0.44
: 58 0.32 SD 7 0.11
55 0.31 n ' 5 5
68 0.48 Min - 55 0.31
70 0.51 Max 70 0.56
12C 686-37 65 0.41 Mean 70 0.48
62 0.30 SD 7 0.14
80 0.66 n 5 5
70 0.48 Min 62 0.30
71 0.55 Max 80 - 0.66
Mean 67 0.45 :
SD _ 11 0.20
n 45 . 45
Min 46 0.15
Max 90 1.00
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RAW DATA DIVIDER PAGE
Test Nos. 686-31 through -37

CHAIN-OF-CUSTODY RECORDS



o 1 CHAIN-OF-CUSTODY/TEST REQUEST FORM

Project/Client Name: Wh M Vi Pﬁﬂ{,i AAmd {_(}w Ship to: Ao ﬂ- N
~y

Project Number: Attn: @,U\-j Pt Shipping Date: ttq?—(‘,‘(c
Contact Name: -H’U\C A‘V\W Shipper: ' Airbill Number:

Ne 2409

Sampled By: T% . H LU . Form filled out by: "T—DD Turnaround reguested:
Test{s) Requested {check test(s) reguired)
3
Sample . Volume of . r<
Collection Date Sample / # of E .§ Comments / Instructions
(m/d/y} Time Samptle Identification Containers Matrix = {Jar tag number(s)]
06| s alere B>Ghr 8L 58 | ammpwetS | X
0 Hl| (S5 |ac\etn B (Lulo COTRRTomdent \ | ke X e ieant 1Z47C usiph

7 7 7 7
/ // A / /

ot 474657 5vg

Z / , - : // . /
7 / |
/ / { /
| / /

J Purchase Order / Statement of Work #

Total Number of Containers

1;2’E;d by: 2} Released by: 2) Rec’d by:
W W Print name:
Corﬁgny: . Signature: .Company:
P% Company: .
Date/Time: . Date/Time: Date/Time:
B0k /1SS
* Distribution; White copies accompany shipment; vellow retained by consignor.
- | — Tp be cqmgl_eted by _Lgboratory upon sample receipt:
gl?i?ev::gs‘!t Mercer Street Date of regeipt:: © * - o aboratory W.0.
Seattle, WA 98119 - N o
Tel: (206) 378-1364 Condition upon receipt: . ... 0| Time of receipt!
:{206) 217- - ST -
Fax: {206) 2 9343 Cooler temperature: S : _ Received by:




[ of |

CHAIN-OF-CUSTODY/TEST REQUEST FORM
. A-S

Ship to:

N? 2407

Project/ClientName:_&ﬂ)_é_ﬁM--—- IQMPMU Ammdiogte C'{T’Y—I‘L;@’>

Project Number:

Contact Name: H-{,[/& MM

Altn: Sz P}M,él {W

10.18.06

Shipping Date:

Shipper:

Airbill Number:

hawd_cel'd
T 2

Turnaround requested:

£4 40 09 8oy

“Sampled By: =T Tz | /{/{ (AN Form fifled out by:
Testis) Requested (check test(s) required}

Sample Volume of 5¢
Collection Date Sample / # of @ Comments / Instructions

(mid/y) Time Sample Identification Containers Matrix f}ar tag number(s}]

i0.1%. 0k | /500 Viw? Sletr 2. ({edor BE & fj,,w AT = e cm@,,-s) 75D annsd
eett) Vi anmnstes
/£ / £ /
7
/#/ / r/ / /
/.-" /;/ f/ r’/ /
- v ] P A ] S
_.-'"l / /,r / ' /r
~ 7 7
- o '
yl
Total Number of Containers | Purchase Order / Statement of Work #

1) Released by:‘m @ 1) Rec'd’by: 2} Released by: 2) Rec'd by:

Print name: @gﬂi——____ Print name:
___Signature; < Company: A< ‘ Signature: Company:

CompalpM/_u IW EMV UL M. ] Company:

Datefme: I‘O ??’ %/{5-: /b Dale/Time:} o f’.«o b/j-‘: (o Date/Time: Date/Time:

* Distribution: Whité copies accempany shipment; yellow retained by tonsignor,

Ward

environmental LLC

Win

200 West Mercer Street
Suite 401

Seattle, WA 98119

Tel: (206) 378-1364
Fax: (206) 217-9343

Date of recaipt: 7 "%

To be completed by Laboratory upon sample receipt:

Condition upon receipt: - .

Time:of receipt:

Cooler temperature:

' R't.:égeived'by: _




e | CHAIN-OF-CUSTODY/TEST REQUEST FORM  ne © 2408

Project/Client Name: [ )& &{gﬂ: Mlﬂﬂ[qﬂ_:g ﬂmw&’mﬂ Cﬁg{“u;) Ship to: “.AS

Project Number: .Q’L 76 04—45 Attn: b{(}{uj Pudr ‘% Shipping Date:
Contact Name: HO{ |{_ AWW Shipper: WC{ d’d ld_ Airbill Number:
sampled By: T D g -5 Buenins Form filled out by: TD) _ furnaround requested:
[y ’ ;
Test(s) Requested {check test(s) required)
Sample Volume of ¥
Collection Date Sample / # of >€ Comments / Instructions
{m/dfy) Time Sample identification Containers Matrix "$ [Jar tag numberts)]
16,23, 0p | 0D |\WWS-S18F2 River | A coviges | avmaeseles in St g 12.1°C.
/ ~ D o
/ / 7

£ 4o 19 5y
RN
™~
™~

/]

/ Total Number of Containers - Purchase Order / Statement of Work #

1) Released by: “TH1 PO

1) Rec'd by 2) Released by: 2) Rec'd by:
Print name: "r’l_l. PO /M/O\ Print name:

___Signature: Co pany Signature: Company:
. Companyy” £X9 IIDIMARY le bV LLL- AL Company; :
Date/Time: Date,"T\me Date/Time: Dale/Time:

* Distribution: White copies accompany shipment; yellow retained by consignor.

To be completed by Laboratory upon sample receipt: .

200 West Mercer Streat
Suite 401

Seattle, WA 98119

Tel: (206) 278-1364
Fax; (206) 217-9343

Date of receipt:y ..

Condition upon receipt: -

Cooler temperature: L Received by: °




g2 4o 79 And

| of l.

Project/Client Name:

CHAIN-OF-CUSTODY/TEST REQUEST FORM

Project Number,

Ll ELh - \Qmprey ampRioeie {,-M‘\'Ql@
Ol 2. 0445

Contact Name:

Helle Avderid

Sampled By:

I J mw}

Ship to:

Altn:

Shipper:

Form filled out by:

NS,

Ne . 2411

SRR
haddded 'l

T

Turnaround requested:

Shipping Date:

Airbill Number:

Test(s) Requested (check test(s) required)

e
Ry
-
Sample Volume of ot
Collection Date Sample / # of _E Camments / Instructions
(m/dty) Time Sample Identification Containers Matrix {Jar tag number{s}i
1D.24.0b] 1450 W2 Sllery River | b coves | pnamipets, | % B
| (b Crecd purtd) | 200 ek ) /
& 7 & / 7
, .
/ / ]/ ,// 7/
[/f / s . /
v /_ il / /
/ / /.
/ ) /
Total Number of Containers | “| Purchase Order / Statement of Work #
| 1) Released by:" —T‘th %) 1) Rec'd by: W 2) Released by: 2). Rec'd by:
___Printpame: THPA T %% Print name:
Signature: V%Z‘ Company: Signature: Company:
_.,_EE’EBE‘P.XMP_MMW eV WwC NAS. Company:
Date/Time: Date/Time: Date/Time: Date/Time
* Distribution: White coples accompany shipment; yellow retained by consignor,
T [0 be comy Ieted lgy Laboratory upon sampie receup_t:
200 West Mercer Street : e I X '
Suite 401 Date of receipti; . : l..a%! A oryWO #
\K} O(/ rd Seattle, WA 98119 - eceiots - 1. { Timi
118 env:ronri];ntal LLC Tel: (206) 378-1364 ff__ndmon upon recelpt : T-‘?’.‘-e “-'f'rece'p?f
Fax: (206) 217-3343 Coaoler temperéture: Retefv‘ed by:




CHAIN UF CUs10DY KECuxD

Norwwesiera Aguatic seielives
3814 Yaquina Bay Rd., P.Q. Box 1437, Newport, OR 97365
Tel; 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com

&2 0 £9 B

Receivpd by

Relinguished by

Received by

Relinquished by

Received by laboratory

Client Name Project No. Shipping Information Testing Required
Windward Environmental 06-28-04-45 '
Carrier: UJPS —
Address Phone No. %
200 West Mercer St,, Suite 401 206-577-1287 3 ® = >
City, State, Zip code Report Attention Airbill No. g —5 ? R=
Seattle, WA 98119 Helle Anderson FER AU e B O~ = :,:?
LA S Date Time Sampled by’ G.A. Buhler Mumberof | © {3 | g
Sampled Sampled Containers &
Sample Description =
Comments
11-9-06 1400 NAS#0775G Day0- 1.0 mg/L Cu 1 X
11-9-06 1400 NASH 0776G Day 0-0.1 mg/L Cu 1 X
11-9-06 1400 NAS#0777G Day0-0.01 mg/L Cu 1 X
11-9-06 1400 NAS# 0778G  Day 0 -- 0.001 mg/L Cu 1 X
11-9-06 1400 NAS#0779G Day 0 -0 mg/L Cu 1 X
11-9-06 1545 NAS# 0790G  Day 0 — 1000 mg/L Aniline 1 x
11-9-06 1545 NAS#0791G  Day 0~ 100 mg/L. Aniline 1 X
11-9.06 1545 NAS# 0792G Day 0 - 10 mg/L. Aniline ‘ 1 X
11-9-06 1545 NAS#0793G Day 0- 1.0 mg/L Aniline 1 X
11-9-06 1545 NAS# 0794G  Day 0—0 mg/L Aniline : 1 X
i
Signature Print Name Company Date
Relinquished by '
Cony 1 s | buey 4 Bubloc SR i o
T




CHAIN OF CUSTODY RECORD

Northwestern Aquatic Sciences

3814 Yaquina Bay Rd., P.Q. Box 1437, Newport, OR 97365

Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com

Client Name Project No. Shipping Information Testing Required
Windward Environmental 06-28-04-45 '
i Carrier: UPS n
Address Phone Na. 2
200 West Mercer St., Suite 401 206-577-1287 y u % o
City, State, Zip code Report Attention AlbilNo /2= H44WT | & | § | & | 8
Seattie WA 98119 Helle Anderson O1100% 31y &1 B8 =2 =
Hlew Dale Time Sampled by G.A. Buhler Numberof | © | - g | <
Sampled Sampled Containers- ;E-j'
Sample Description (2%
Comments
11-6-06 1415 NAS# 0780G  Day 0 ~4.0 mg/L Penta I X
11-9-06 1415 NAS#0781G Day 0—0.4 mg/L Penta i X
11-9-06 1415 NAS# 0782G  Day 00— 0.04 mg/L. Penta 1 X
11-9-06 1415 NAS#0783G Day ¢ — 0.004 mg/L Penta 1 X
> 11-9-06 1413 NAS# 0784G - Day 0 -0 mg/L Penta 1 ‘X
A 11-9-06 1440 NAS# 0785G Day 0 — 8.0 mg/L Lindane 1 X
c;Q 11-9-06 1440  NAS# Q786G Day 0 0.8 mg/L Lindane 1 X
o~ 11-9-06 1440 NASE 0787G Day 0 — 0.08 mg/L Lindane | 1 X
A 11-9-06 1440 NAS# 0788G Day 0 - 0.008 mg/L Lindane 1 X
=]
—h 11.9-06 1449 NAS# 0789G Day 0 - 0 mg/L Lindane 1 X
~
> L
Signature Print Name Company Date Time
Relingyished by
1:/// Bl Gury A Bolec IAS li-iove 1320
Reccwe
.
Relinquished by T

Received by

Relinquished by

Received by laboratory




€2 40 59 Aoy

Cin..N_L. CU_.JD. _EC__D

LvOF e v €Sl ad AgudtiC woieRocs

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365

Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com

Client Name Project No. Shipping Intormation Testing Required
Windward Environmental 06-28-04-45
Carrter: UPS ~—
Address Phone No. 8
200 West Mercer St., Suite 401 206-577-1287 o | £
- - - b [=9 )
City, State, Zip code Report Attention Airbill No. 2 giyey 0y 8 = g =}
Seattle, WA 98119 Helle Anderson ol lved Zei 5 SIE |2 | E
Lab Sample | Date Time Sampled by G.A. Buhler Number of © — 2 <
No. - . Sampled Sampled . Containers E
T Sample Description A .
Comments
11-11-06 1620 NAS# 0795G  48-hr- 1.0 mg/L Cu OLD 1 X
11-11-06 1620 NAS# 0796G  48-hr-0.1 mg/L Cu OLD 1 X
11-11-06 1620 NAS# 0797G  48-hr-0.01 mg/L Cu OLD 1 X
[1-11-06 1620 NAS# 0798G  48-hr ~ 0.001.mg/L. Cu OLD 1 X
11-11-06 1620 NAS# 0799G  48-hr- 0 mg/L Cu OLD 1 X
11-11-06 1545 NAS# 0800G  48-hr- 1.0 mg/L Cu NEW 1 X
{1-11-06 1545 NASH# 0801G  48-hr - 0.1 mg/L Cu NEW 1 X
11-1E-06 1545 NAS# 0802G  48-hr —0.01 mg/L. Cu NEW 1 X
11-11-06 1545 NAS# 0803G  48-hr - 0.001 mg/L. Cu NEW 1 X
11-11-06 1543 NAS# 0804G  48-hr -0 mg/L Cu NEW 1 X
Signature Print Name Company Date Time
Relinquished by ) \\ . ]
. I e o Y " . IS
tz(—él-i’- %M Lilie F:'JZ”: AS W-13-Cig T
| AReceived by 4 .

Relinquished by

Received by

Relinguished by

Received by laboratory

I:Cooler Temperature Upon Lab




g2 49 99 %59/

C... .IN _ - CU 7OD""ECTTD

Mor ' vest 1 A ~atie Sejepces

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365
Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com

Relinguished by

Received by laboratory

Clienl Name Project Mo. Shipping Information Testing Required
Windward Environmental 06-28-04-45
L Carrier: UPS _
Address Phone No, 2
| 200 West Mercer St., Suite 401 | 206-577-1287 b, L2
City, State, Zip code Report Attention AibillNo¥2 B | B [ 5 | & | B
Seattle, WA 98119 Helle Anderson DL tECH 2eb & e 2 2 =
Lab Sample | Date Time Sampled by G.A. Buhler Numberef | © 1 A3 s | <
No. : Sampled Sampled Containers | =
4
Sample Description ~ c
omments
11-11-06 1625 NAS# 0805G 48-hr - 4.0 mg/L Penta OLD l X
11-11-06 | 1625 NAS# 0806G 48-hr — 0.4 mg/L Penta OLD 1 X
1i-11-06 1625 NAS# 0807G 48-hr — 0.04 mg/L Penta OLD 1 X
11-11-06 | 1625 NAS# 0808G 48-hr — 0.004 mg/L Penta OLD 1 X
11-11-06 | 1625 NAS# 0809G 48-hr - 0 mg/l. Penta OLD 1 X
11-11-06 1555 NASH# 0810G 48-hr — 4.9 mg/L Penta NEW 1 J X
11-11-06 | 1555 NAS# 0811G 48-hr — 0.6 mg/L Penta NEW 1 L L I X ]
11-11-06 | 1555 NASH 0812G 48-hr — 0.04 mg/L. Peta NEW 1 ] X
11-11-06 1535 NaAS# 0813G 48-hr ~ 0.004 mg/L. Penta NEW : 1 X
11-11-06 1555 NASH 0814G 48-hr— 0 mg/L Penta NEW 1 X
J J
Signature Print Name Company | Dat Time B
Retinguished by . s
. . i . \ . ot Present
L el /DP,@u_ Julee Fione - INAS W3 g | O o
eceived by 7 _ ot Nat Intact .
Relinguished by : L .
r Internal Cdoler, Temperature Upon Lab
Receipt (eCy~ - .o R :
Received by e RN




e+ 40 29 38yy

CHAIN OF CUSTODY RECORD

Northwestern Aquatic Sciences
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365
Tel: 541.265-7225, Fax: 541-265-2799, www.nwaquatic.com

Relinguished by

r@ien[ Name Project Ne. * Shipping Information Testing Required
Windward Environmental 06-28-04-45 T
Carrier: UPS 5
Address Phone No. =
200 West Mercer St., Suite 401 206-577-1287 . © .%‘ o
City, State, Zip code Report Attention Alrbiil No. 42 ¢44 14 g = o c
Seattle, WA 98119 Helle Anderson Gl 1003 159 4 512 |2 | E
Lab Sample'| Date Time Sampled by G.A. Buhler Number of © ! ] <
No. .- | Sampled Sampled Containers 'E::
o Sample Description &~
i Comments
11-11-06 1635 NAS# 0815G 48hr~ 8.0 mg/L Lindane OLD 1 X
11-11-06 1635 NAS# 0816G 48hr~ 0.8 mg/L Lindane OLD 1 X
11-11-06 | 1635 NAS# 0817G 48hr ~ 0,08 mg/L Lindane GLD 1 X
+ 11-11-06 1635 NAS# 0818G  48hr —~ (.008 mg/L Lindane OLD 1 X
1 11-11-06 1635 NAS# 0819G 48hr— 0 mg/l. Lindane OLD 1 X
11-11-06 1600 NAS# 0820G 48hr — 8.0 mg/L Lindane NEW 1 X
11-11-06 1600 NAS# 0821G 48hr - 0.8 mg/L. Lindane NEW 1 X
- 11-11-06 1600 NAS# 0822G  48hr— (.08 mg/L Lindane NEW i X
;| 11-11-06 1600 NASH 0823G  48hr — 0.008 mg/L Lindane NEW ! X
11-11-06 1600 NAS# 0824G 48hr - 0 mg/L. Lindane NEW 1 X
Signature Print Name Company Date Time =.Cooler Custody Seal
vuished by e
- C, N — . . - Present / Not Present
| Keceived by ’ Intact / Not Intact

Received by

Relinquished by

Received by laboratory

.I'mcmal Cooler Temperature Upon Lab
“Receipt (°C)




ct f057 9y

CHAIN Ur CUs 1Ol x RECURD

NOruwesern A‘quati‘c wCleuucs
3814 Yaguina Bay Rd., P.0Q. Box 1437, Newport, OR 97365

Tel: 541-265-7223,

Fax: 541-265-2799, www.nwaquatic.com

Client Name Project No. Shipping Information Testing Required
Windward Environmental 06-28-04-45
Carrier; UPSH _
Address Phone No. g
200 West Mercer St., Suite 401 206-577-1287 - o %
City, State, Zip code Report Attention Airbill No. 1 & 849 8 8 =1 2] qg)
Seattle, WA 98119 Helle Anderson ol 1cod 256 O g1 B |2 =
LabSample | Date Time Sampled by G.A. Buhler Numperof | @ & | g [ <
No. .. Sampled Sampled ST Containers E
' Sample Description A~
Comments
11-11-06 1645 NAS# 0825G  48-hr — 1000 mg/L Aniline OLD 1 ¥
Pi-11-06 1645 NAS# 0826G  48-hr — 100 mg/L. Aniline QLD 1 X
11-11-06 1645 NAS# 0827G  48-hr- 10 mg/L Aniline OLD | i X
11-11-06 1645 NAS# 0828G 48-hr— 1.0 mg/L Aniline OLD 1 X
11-11-06 1645 NASH 0829G  48-hr - 0 mg/L Aniline OLD 1 X
11-11-06 1610 NAS# 0830G 48-hr— 1000 mg/L Aniline NEW 1 X
T1-11-06 1610 NAS# 0831G  48-hr ~ 100 mg/L Aniline NEW 1 X
11-11-06 | 1610 NAS# 0832G 48-hr— 10 mg/L Aniline NEW 1 X
11-11-06 1610 NAS# 0833G  48-br— 1.0 mg/L Aniline NEW 1 X
11-11-06 1610 NASH 0834G  48-hr - ( mg/l. Aniline NEW 1 X
Signature Print Name Company Date Time
Rel m\qulshed by
% Jue Fices NAS e Bele| Jovs R
B.ecewed by <. Intact/ Mot Intact

Relinquished by

Received by

Relinquished by

Received by laberatory

lntemal Cooler Tcmperamre Upon Lab- g
Rcce1pt (°C)




££49 49 57

CHAIN OF CUSTODY RECORD

Northwestern Aquatic Sciences

3814 Yaquina Bay Rd,, P.O. Box 1437, Newport, OR 97365

- Tel: 541-265-7225, Fax 341-265-2799, www,nwaquatic.com

Client Name Project No. Shipping Infermation Testing Required
Windward Environmental 06-28-04-45
Carrier: UPS —_
Address Phone No. 2
200 West Mercer St., Suite 401 206-577-1287 Ll | A
City, State, Zip code Report Attention Aibill No. 12 &4 )t | & 5 e g
Seattle, WA 98119 Helle Anderson cLices 2eaz | B L2 |2 1 E
Lab Sample | Date Time Sampled by G.A. Bubler Numberof ;| & | = g | <
.N < | Sampled Sampled Containers *é:
. — 3
Sample Description Comments
11-13-06 1620 NAS# 0835G G6hr— 1.0 mg/L Cu 1 X
11-13-06 i620 NAS# 0836G  96hr— 0.1 mg/L Cu 1 X
1i-13-06 1620 NAS#H 0837G 96ht—0.01 mg/L Cu i X
| 11-13-06 1620 NAS# 0838G  96hr~ 0.001 mg/L Cu 1 X
1 11-13-06 1620 NAS# (839G 96hr—0 mg/l. Cu 1 X
11-13-06 1720 NAS# 0850G 96hr - 1000 mg/L. Aniline 1 ®
o 11-13-06 1720 NAS# 0851G  96hr — 100 mg/L Aniline 1 X
1 11-13-06 1720 NASH 0852G  96hr — 10 mg/L Aniline 1 X
1 11-13-06 1720 NAS# 0853G  96hr — 1.0 mg/L Aniline 1 X
11-13-06 1720 NAS# 0854G  96hr — 0 mg/L. Aniline 1 X
Signature Print Name Company Date Time “Copler Custody Seal
Relingutshed by :
4 < b - Present / Not Present
[ Jidlie /4}20412 JE  Foee MAS 11t | 1070 , _
RetEived by / Intact / Not Intact
Vi .

Relinguished by

Received by

Relinquished by

Received by laboratory

'1:':intemai Cooler Temperature Upon Lab

Receipt (°C)




2 49 0t o

Rccelvcd by

CL..N..CU JDb "EC "D SJor..cesto_a A_ _atic. _den__.
3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 973653
Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com
Client Name Project No. Shipping Information Testing Required
Windward Environmental 06-28-04-45
Carrier: UPS e
Address Phone No, 2
200 West Mercer St., Suite 401 206-577-1287 . © % o
City, State, Zip code Report Attention Alrbill No. 1 2 844 17 | B, g e N
Seattle, WA 98119 Helle Anderson Gyt 26l 4 5 |8 | 2 =
Lab Sample*| Date Time Sampled by G.A. Buhler Numberof | & NS a <
No. i Sampled Sampled ] Coniginers %
Sample Description R
Comments
11-13-06 1650 NAS# 0840G  96hr — 4.0 mg/L Penta i X
11-13-06 1650 NAS# 0841G  96hr — 0.4 mg/L Penta ] X
11-13-06 1650 NAS# 0842G . 96hr —~ 0.04 mg/L Penta 1 X
11-13-06 1650 NASH 0843G | 96hr — 0.004 mg/L Penta i X
[1-13-06 1650 NAS# 0844G  96hr — 0 mg/L Penta o X
11-13-06 1710 NAS#H 0845G  96hr — 8.0 mg/L. Lindane 1 X
[1-13-06 | 1710 NAS# 0846G  96hr — 0.8 mg/L, Lindane I X
Fi-13-06 1710 NAS# 0847G  96hr — (.08 mg/L Lindane 1 X
11-13-06 1710 NAS# 0848G  96hr — 0.008 mg/L Lindane 1 X
11-13-06 1710 NAS# 0849G  96hr — 0 mg/L Lindane 1 X
Signature Print Name Company Date Time I Cooler Custody Seal: -
Relmﬂylshed by ) S
- . ‘ -2 Present / Not P (S
% Juwe Foce JAS fgol | J03° fesent /Mot Present”

Relinguished by

Received by

Relinquished by

Received by laboratory

‘-Imemal Coolcr Tcmpcrature Upon Lab
: Rece:pt (“C)




CHAIN OF CUSTODY RECORD

Northwestern Aquatic Sciences

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97365

Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com

vy

_Client Name Project No. Shipping Information Testing Required
Windward Environmental 06-28-04-45 .
Camier: UPS
Address Phone No.
200 West Mercer St., Suite 401 206-577-1287

City, State, Zip code
Seattle, WA 98119

Report Attention
Helle Andersen

Alrbill No. | 7= &4 105

[PIN Rl R )

cp o 12 oy

Diazinon

Lab Sample .| Date Time Sampled by G.A. Buhler Number of
No. o Sampled Sampled Containers
Sampie Description Comments
. 11-16-06 1325 NAS# 0855G Day 0 - 40 mg/L Diazinon 1 X '
1 11-16-06 | 1325 NAS# 0856G Day 0 - 4.0 mg/L Diazinon 1 X
(111606 {1323 NASE 0857G Day 0 — 0.4 mg/L Diazinon I X
{ 11-16-06 1325 NAS# 0858G Day 0 — 0.04 mg/L Diazinon 1 X
11-16-06 | 1325 NAS# 0859G Day 0 — 0 mg/L Diazinon 1 X
o d lf;igga.ture Print Name Company Date Cooler Custody Seal
clinquishe . .
q/%'; A //4 oren L /e < S ore Present / Not Present

Received by

Intact / Not Intact

Relinquished by

Received by

Relinquished by

Received by laboratory

Internal Cooler Temperature Upon Lab
Receipt (°C)




CHAIN OF CUSTODY RECORD

Northwestern Aquatié Sciences

3814 Yaquina Bay Rd,, P.O. Box 1437, Newport, OR 97365
Tel: 541-265-7225, Fax: 541-265-2799, www.nwaquatic.com

£4 40 vt v

Client Name Project No. Shipping information Testing Required
Windward Enviroumental 06-28-04-45 .
Carrier: UPS
Address Phone No.
200 West Mercer St., Suite 401 | 206-577-1287 e
City, State, Zip code Report Attention Airbill No.: 17840169 _g
Scattle, WA 93119 Helle Andersen 0110032964 %‘
Lab Sample | Date Time Sampled by G.A. Buhler Numberof |
No. Sampled Sampled Containers
' Sample Description -Comments

i1-18-06 | 1330 NAS# 0860G 48-hr — 40 mg/L dizinon OLD 1 X

11-18-06 | 1330 NASH 0861 48-hr ~ 4.0 mg/L dizinon OLD . I %

11-18-06 1330 NAS# 0862G 48-hr — 0.4 mg/L dizinon OLD 1 X

11-18-06 1330 NAS# 0863G 48-hr— 0.04 mg/L dizinon OLD 1 X

11-18-06 1330 NAS# 0864G. 48-hr - 0 mg/L dizinon OLD 1 X

11-18-06 1320 NAS#H 0865G 48-hr - 40 mg/L dizinon NEW i X

11-18-06 1320 NAS# 0366G 48-hr— 4.0 mg/L dizinon NEW 1 X

11-18-06 | 1320 NASH 0867G 48-hr - 0.4 mg/L dizinon NEW 1 X

11-18-06 1320 NAS# 0868G 48-hr ~ 0.04 mg/L dizinon NEW 1 X

11-18-06 1320 NASH# 08169 48-hr— 0 mg/L dizinon NEW 1 x

Signature Print Name Company Date Time
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Present / Not Present

Received by
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Received by

Relinguished by

al Cooler Temperature Uﬁén‘-Lab =
ot (°CY I

Received by laboratory




CHAIN OF CUSTODY RECORD Northwestern Aquatic Sciences

3814 Yaquina Bay Rd., P.O. Box 1437, Newport, OR 97363
Tel: 341-265-7225, Fax: 541-265-2799, www.nwaquatic.com

o4 jogfﬁ??pd

Client Name Project No. Shipping Informatiot " Testing Requited
Windward Environmental 06-28-04-45
Carrier: UPS
Address Phone No.
200 West Mercer St,, Suite 401 206-577-1287 c
City, State, Zip code Report Attention Airbilt No.: 17849169 _E
Seatﬂe, WA 08119 Helle Andersen 0110032679 ;bé
Lab Sample | Date Time Sampled by G.A. Buhler : MNumber of =
No, Sampled Sampled Containers
Sampie Description Comments
'11-20-06 1510 NAS# 0870G 96-hr — 40 mg/L dizinon 1 X

11-20-06 1510 NAS# 0871G 96-hr - 4.0 mg/L dizinon ] X

11-20-06 1510 NAS# 0872G 96-hr - 0.4 mg/L dizinon I X

11-20-06 1510 NASH 0873G 96-hr —0.04 mg/L dizinon . 1 X

11-20-06 1510 NAS# 0874G 96-hr — 0 mg/L. dizinon ! X

Signature Print Name Company : Date Time
Retinquis’h/ed by .
L AT Lot By v AN jrretat | jzoo
Received by” /
Relinquished by ‘ T T .
Internal Cooler Temperaturé Ypon Lab-
Receipt (°C) - . 7 P
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Relinquished by
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P686 Lamprey 2006 holding Water Quality Data 3/26/2007
Date Temp pH DO Cond Hard Alk NH3 comments
Siletz River 10/17/2006 13.6 5.3 8.2 62 26 20 rec'ing data
Water 10/17/2006 26
10/18/2006 12.4 6.0 9.6 95 26 20 rec'ing data
10/23/2006 11.5 6.8 8.4 75 26 20 rec'ing data
10/24/2006 10.6 6.0 8.8 150 51 90 rec'ing data
Siletz River Mean 12.0 6.0 8.8 96 31 38
Water SD 1.3 0.6 0.6 39 11 35
n 4 4 4 4 5 4
Min 10.6 5.3 8.2 62 26 20
Max 13.6 6.8 9.6 150 51 90
Lab Holding
holding for tests 10/18/2006 12.3 7.4 10.7 135 43 50
31-35 10/19/2006 12,5 7.1 10.8 133 51 60
10/20/2006 12.7 7.5 10.6 120 51 30
10/21/2006 12,5 7.5 11.1 130 43 30
10/22/2006 12.2 7.1 10.9 125 51 60
10/23/2006 12.6 6.9 10.8 120 51 30
10/24/2006 12.3 7.4 10.8 130 51 50
10/25/2006 12.4 6.9 10.8 130 43 30 <01
10/26/2006 12.6 7.4 10.6 130 43 50 <0.1
10/27/2006 12.4 7.0 11.2 130 43 50 <0.1
10/28/2006 12.4 7.1 10.8 130 43 40 <0.1
10/29/2006 12.9 8.1 10.8 135 51 50 <0.1
10/30/2006 12.7 8.0 104 130 43 50 <0.1
10/31/2006 12.8 7.8 10.2 130 43 40 <0.1
11/1/2006 12.6 7.9 10.3 135 43 40 <0.1
11/2/2006 12.1 8.2 10.3 130 51 50 <0.1
11/3/2006 11.8 7.9 10.8 130 51 40 <0.1
11/4/2006 11.2 8.0 11.6 130 51 40 <0.1
11/5/2006 11.6 7.9 11.2 135 51 50 <0.1
11/6/2006 13.2 7.9 13.0 119 51 30 <01
11/7/2006 11.9 7.7 11.4 130 51 50 <0.1
11/8/2006 11.5 8.0 11.2 125 51 50 <0.1
11/9/2006 11.8 8.0 11.3 125 51 40 <0.1 tests 31 - 34 began 11/9/06
holding for test 35 11/10/2006 11.7 7.9 11.2 115 43 50 <0.1
continues 11/11/2006 11.2 7.7 11.1 120 51 40 <0.1
11/12/2006 11.3 7.8 11.0 130 51 40 <0.1
11/13/2006 11.4 7.6 11.0 130 51 40 <0.1
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P686 Lamprey 2006 holding Water Quality Data 3/26/2007
11/14/2006 11.6 7.5 10.9 125 51 40 <0.1
11/15/2006 11.8 7.6 10.9 132 51 40 <0.1
11/16/2006 11.4 7.4 11.4 130 43 50 <0.1 |test 35 began 11/16/06
Interim holding 11/17/2006 11.6 7.6 11.3 117 51 40 <0.1
prior to acclimation 11/18/2006 11.8 7.4 11.2 120 51 40/ <0.1
for temperature 11/20/2006 11.9 7.3 11.4 110 51 40/ <0.1
experiments 11/21/2006 <0.1 [flow off; all tanks fed
11/22/2006 11.4 7.2 11.2 125 51 50 <0.1
temperature 11/24/2006 11.6 7.4 11.6 120 51 40 <0.1
acclimation to 12C 11/25/2006 12.0 7.6 11.3 135 60 50 0.1
for test #36 11/26/2006 11.9 7.6 11.2 140 60 50 <0.1
11/27/2006 11.6 7.3 11.2 140 51 30 0.1
11/28/2006 11.6 7.5 11.2 150 60 50 0.4
11/29/2006 11.3 7.4 11.2 140 51 50 0.3
11/30/2006 11.7 7.5 11.0 135 60 40 0.2
12/1/2006 11.8 7.4 11.4 130 60 40 <0.1 test36 (12C & 17C) began 12/1/06
temperature 12/2/2006 11.9 7.3 11.2 130 51 40 0.3
acclimation to 12C 12/3/2006 11.8 7.0 104 145 51 30 0.4
for test #37 12/4/2006 11.4 7.3 10.6 140 60 40 0.2
12/5/2006 11.0 6.9 11.2 140 51 40 0.3
12/6/2006 12.2 7.3 10.7 125 60 40 0.2
12/7/2006 12.0 7.4 10.9 135 60 40 0.2
12/8/2006 12.2 7.4 11.0 120 51 40 0.3 test 37 (12C & 22C) began 12/8/06
temperature 11/24/2006 12.2 7.2 11.4 125 51 40 <0.1
acclimation to 17C 11/25/2006 135 7.3 10.7 135 60 50 <0.1
for test #36 11/26/2006 14.6 7.5 10.2 140 60 40 <0.1
11/27/2006 15.5 7.3 9.8 145 60 40 <0.1
11/28/2006 16.8 7.8 9.6 140 60 50 <0.1
11/29/2006 16.8 7.7 9.4 140 51 50 <0.1
11/30/2006 17.0 7.5 9.3 140 60 40 <0.1
12/1/2006 16.3 7.4 9.4 140 60 40 <0.1 test36 (12C & 17C) began 12/1/06
temperature 12/1/2006 16.9 7.3 8.8 145 51 30
acclimation to 22C 12/2/2006 17.9 7.3 8.9 140 51 30 <01
for test #37 12/3/2006 18.5 7.2 8.8 160 51 30 <01
12/4/2006 19.3 7.2 9.0 155 51 40 <0.1
12/5/2006 20.4 7.3 8.7 170 51 40 <0.1
12/6/2006 21.6 7.5 8.5 155 51 50 <0.1
12/7/2006 21.1 7.4 8.8 150 51 50 <0.1
12/8/2006 21.9 7.5 8.8 150 51 40 <0.1 test 37 (12C & 22C) began 12/8/06
Temp pH DO Cond Hard Alk NH3
Tests 31 - 34: Mean 12.3 7.6 10.9 129 48 44
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P686 Lamprey 2006 holding Water Quality Data 3/26/2007

10/18/06-11/9/06 | SD 0.5 0.4 0.6 5 4 9
n 23 23 23 23 23 23 16

Min 11.2 6.9 10.2 119 43 30 <01

Max 13.2 8.2 13.0 135 51 60 <0.1

Temp pH DO Cond Hard Alk NH3

Test 35: Mean 12.1 7.6 11.0 128 48 44
10/18/06-11/16/06 |SD 0.6 0.4 0.5 5 4 9
n 30 30 30 30 30 30 23

Min 11.2 6.9 10.2 115 43 30 <0.1

Max 13.2 8.2 13.0 135 51 60 <0.1

Temp pH DO Cond Hard Alk NH3

Test 36, 12C: Mean 11.7 7.5 11.3 136 57 44
11/24/06-12/1/06 | SD 0.2 0.1 0.2 9 5 7
n 8 8 8 8 8 8 8

Min 11.3 7.3 11.0 120 51 30 <0.1

Max 12.0 7.6 11.6 150 60 50 0.4

Test 36, 17C: Mean 15.3 7.5 10.0 138 58 44
11/24/06-12/1/06 | SD 1.8 0.2 0.7 6 4 5
n 8 8 8 8 8 8 8

Min 12.2 7.2 9.3 125 51 40 <0.1

Max 17.0 7.8 11.4 145 60 50 <0.1

Temp pH DO Cond Hard Alk NH3

Test 37, 12C: Mean 11.8 7.2 10.9 133.6 55 39
12/2/06-12/8/06 SD 0.4 0.2 0.3 9.0 5 4
n 7 7 7 7 7 7 7

Min 11.0 6.9 10.4 120.0 51 30 0.2

Max 12.2 7.4 11.2 145.0 60 40 0.4

Test 37, 22C: Mean 19.7 7.3 8.8 153 51 39
12/1/06-12/8/06 SD 1.8 0.1 0.1 9 0 8
n 8 8 8 8 8 8 7

Min 16.9 7.2 8.5 140 51 30 <0.1

Max 21.9 7.5 9.0 170 51 50 <0.1
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P686 Lamprey tests 31-37

Test WQ Data

Northwestern Aquatic Sciences

Aniline Test 686-31

mg/L DAY TEMP DO COND HARD ALK
1,000 0 12.8 7.6 10.5 120 51 440
100 0 12.8 7.4 10.4
10 0 12.9 7.4 10.4
1 0 12.8 7.2 10.5
0 0 12.8 7.2 10.4 110 51 40
1,000 1 12.4 7.4 10.3
100 1 12.4 7.4 10.2
10 1 12.3 7.4 10.4
1 1 12.4 7.3 10.3
0 1 12.3 7.2 10.2
1,000 2 12.6 7.5 10.1 125 51 460
100 2 125 7.4 10.6
10 2 12.4 7.4 10.6
1 2 125 7.3 10.6
0 2 12.4 7.3 10.6 120 51 40
1,000 3 12.8 7.6 10.4
100 3 12.8 7.5 10.2
10 3 12.6 7.4 9.9
1 3 12.8 7.5 10.1
0 3 12.9 7.5 10.2
1,000 4 125 7.5 10.2 125 51 440
100 4 12.6 7.3 10.1
10 4 12.3 7.3 10.3
1 4 125 7.2 10.2
0 4 12.4 7.2 10.2 120 51 40
Mean 12.6 7.4 10.3 --- --- ---
SD 0.2 0.1 0.2 --- --- ---
n 25 25 25 6 6 6
Min 12.3 7.2 9.9 110 51 40
Max 12.9 7.6 10.6 125 51 460
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Copper Test 686-32

mg/L DAY TEMP pH DO COND HARD ALK
1.0 0 12.2 6.9 10.8 110 51 40
0.1 0 121 7.1 10.8
0.01 0 12.2 7.1 10.7
0.001 0 121 7.1 10.8
0 0 12.3 7.1 10.6 110 51 40
1 1 12.2 7.2 10.6
0.1 1 12.3 7.2 10.4
0.01 1 12.3 7.2 10.2
0.001 1 12.4 7.2 10.5
0 1 12.6 7.2 10.3
1.0 2 12.2 7.3 10.7 120 51 40
0.1 2 12.3 7.3 10.6
0.01 2 12.3 7.3 10.6
0.001 2 12.3 7.3 10.6
0 2 12.6 7.3 10.4 115 51 40
1.0 3 12.7 7.5 10.4
0.1 3 12.7 7.6 10.3
0.01 3 12.8 7.6 10.5
0.001 3 12.6 7.6 10.4
0 3 12.8 7.6 10.4
1.0 4 121 7.3 105 115 51 40
0.1 4 121 7.3 10.3
0.01 4 121 7.2 10.4
0.001 4 121 7.2 10.3
0 4 12.1 7.2 10.2 110 51 40
Mean 12.3 7.3 10.5 --- --- ---
SD 0.2 0.2 0.2 --- --- ---
n 25 25 25 6 6 6
Min 121 6.9 10.2 110 51 40
Max 12.8 7.6 10.8 120 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Pentachlorophenol  Test 686-33

mg/L DAY TEMP pH DO COND HARD ALK
4.0 0 12.2 7.2 10.4 115 51 40
0.4 0 12.2 7.1 10.4
0.004 0 12.2 7.1 10.2
0.004 0 12.2 7.1 10.4
0 0 12.3 7.1 10.4 110 51 40
4.0 1 12.2 7.4 10.2
0.4 1 12.2 7.3 10.4
0.004 1 12.2 7.3 10.4
0.004 1 12.2 7.2 10.2
0 1 12.2 7.2 10.3
4.0 2 12.2 7.5 10.5 125 51 40
0.4 2 12.2 7.4 10.5
0.004 2 12.2 7.3 10.4
0.004 2 12.3 7.3 10.6
0 2 12.3 7.3 10.5 120 51 40
4.0 3 12.7 7.6 10.3
0.4 3 12.7 7.6 10.4
0.004 3 12.7 7.6 10.2
0.004 3 12.8 7.6 10.3
0 3 12.8 7.5 10.2
4.0 4 121 7.3 10.6 115 51 40
0.4 4 121 7.3 10.6
0.004 4 121 7.3 10.5
0.004 4 121 7.2 10.4
0 4 12.1 7.2 10.4 115 51 40
Mean 12.3 7.3 10.4 --- --- ---
SD 0.2 0.2 0.1 --- --- ---
n 25 25 25 6 6 6
Min 121 7.1 10.2 110 51 40
Max 12.8 7.6 10.6 125 51 40

Page 6 of 11



P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Lindane Test 686-34

mg/L DAY TEMP pH DO COND HARD ALK
8.0 0 12.2 7.3 10.4 115 51 40
0.8 0 12.2 7.3 10.2
0.08 0 12.3 7.2 10.2
0.008 0 121 7.2 10.4
0 0 12.2 7.2 10.2 115 51 40
8.0 1 121 7.5 10.1
0.8 1 12.1 7.4 10.2
0.08 1 12.2 7.3 10.5
0.008 1 12.2 7.3 10.2
0 1 12.1 7.3 10.4
8.0 2 12.2 7.5 10.4 120 51 40
0.8 2 12.2 7.4 10.5
0.08 2 12.2 7.4 10.4
0.008 2 121 7.4 10.8
0 2 12.2 7.3 10.6 120 51 40
8.0 3 12.7 7.6 10.4
0.8 3 12.6 7.6 10.2
0.08 3 12.8 7.6 10.3
0.008 3 12.8 7.5 10.3
0 3 12.6 7.5 10.4
8.0 4 121 7.4 10.3 115 51 40
0.8 4 12.2 7.3 10.2
0.08 4 12.2 7.3 10.4
0.008 4 12.3 7.3 10.3
0 4 12.1 7.2 10.2 115 51 40
Mean 12.3 7.4 10.3 --- --- ---
SD 0.2 0.1 0.2 --- --- ---
n 25 25 25 6 6 6
Min 121 7.2 10.1 115 51 40
Max 12.8 7.6 10.8 120 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Diazinon Test 686-35

mg/L DAY TEMP pH DO COND HARD ALK
40 0 12.2 7.3 10.6 115 51 30
4.0 0 121 7.3 10.6
0.4 0 12.2 7.3 10.5
0.04 0 121 7.3 10.7
0 0 12.1 7.3 10.6 115 51 30
40 1 11.8 7.1 10.6
4.0 1 11.8 7.1 10.5
0.4 1 11.7 7.1 10.5
0.04 1 11.8 7.1 10.4
0 1 11.8 7.1 10.5
40 2 11.9 7.3 10.4 120 51 30
4.0 2 12.0 7.3 10.3
0.4 2 11.9 7.2 10.5
0.04 2 11.7 7.2 10.6
0 2 11.8 7.2 10.6 125 51 30
40 3 11.8 7.3 10.6
4.0 3 11.7 7.3 10.4
0.4 3 11.8 7.3 10.3
0.04 3 11.8 7.3 10.3
0 3 11.9 7.3 10.2
40 4 11.9 7.3 10.5 120 51 30
4.0 4 11.8 7.3 10.6
0.4 4 11.8 7.3 10.5
0.04 4 11.9 7.3 10.3
0 4 12 7.3 10.4 120 51 40
Mean 11.9 7.2 10.5 --- --- ---
SD 0.1 0.1 0.1 --- --- ---
n 25 25 25 6 6 6
Min 11.7 7.1 10.2 115 51 30
Max 12.2 7.3 10.7 125 51 40
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P686 Lamprey tests 31-37

Test WQ Data

Northwestern Aquatic Sciences

Temperature Experiment #1 Test 686-36

12C DAY TEMP pH DO COND HARD ALK

12C 0 12.6 7.3 11 120 51 30

12C 1 12.2 7.4 11.2 120

12C 2 12.1 6.9 10.2 125 51 30

12C 3 12.2 7.4 10.4 120

12C 4 12.5 6.9 10.6 130 51 30
Mean 12.3 7.2 10.7 123 51 30
SD 0.2 0.3 0.4 4 0 0
n 5 5 5 5 3 3
Min 12.1 6.9 10.2 120 51 30
Max 12.6 7.4 11.2 130 51 30

17C DAY TEMP pH DO COND HARD ALK

17C 0 16.5 7.3 9.7 125 51 30

17C 1 17.0 7.2 9 135

17C 2 16.5 6.8 9.1 140 51 30

17C 3 17.3 7.4 8.8 130

17C 4 17.0 7.0 9.0 140 51 30
Mean 16.9 7.1 9.1 134 51 30
SD 0.4 0.2 0.3 7 0 0
n 5 5 5 5 3 3
Min 16.5 6.8 8.8 125 51 30
Max 17.3 7.4 9.7 140 51 30

Temperature Experiment #2 Test 686-37

12C DAY TEMP pH DO COND HARD ALK

12C 0 11.9 7.4 10.6 115 51 30

12C 1 12.3 7.0 10.1 120

12C 2 12.6 7.1 10.2 110 51 30

12C 3 12.1 7.0 10.9 130

12C 4 12.2 7.0 10.8 125 51 40
Mean 12.2 7.1 10.5 120 51 33
SD 0.3 0.2 0.4 8 0 6
n 5 5 5 5 3 3
Min 11.9 7.0 10.1 110 51 30
Max 12.6 7.4 10.9 130 51 40

22C DAY TEMP pH DO COND HARD ALK

22C 0 21.8 7.3 8.8 140 51 30

22C 1 23.0 6.9 8.2 140

22C 2 22.6 7.3 8 140 51 40

22C 3 21.8 7.2 8.2 160

22C 4 22.2 7.2 8.3 150 51 40
Mean 22.3 7.2 8.3 146 51 37
SD 0.5 0.2 0.3 9 0 6
n 5 5 5 5 3 3
Min 21.8 6.9 8.0 140 51 30
Max 23.0 7.3 8.8 160 51 40
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

Nom. Conc. Number Number

TestID Test No. mg/L Exposed Suviving % Surv.
Aniline 686-31 1,000 5 0 0
100 5 5 100

10 5 5 100

1 5 5 100

0 5 5 100

Copper 686-32 1 5 0 0
0.1 5 2 40

0.01 5 5 100

0.001 5 5 100

0 5 5 100

Penta 686-33 4 5 0 0
0.4 5 0 0

0.04 5 5 100

0.004 5 5 100

0 5 5 100

Lindane 686-34 8 5 0 0
0.8 5 5 100

0.08 5 5 100

0.008 5 5 100

0 5 5 100

Diazinon 686-35 40 5 0 0
4 5 5 100

0.4 5 5 100

0.04 5 5 100

0 5 5 100

17C 686-36 17C 5 5 100
17C 5 5 100

17C 5 5 100

17C 5 5 100

12C 686-36 12C 5 5 100
12C 5 5 100

12C 5 5 100

12C 5 5 100

22C 686-37 22C 5 5 100
22C 5 4 80

22C 5 5 100

22C 5 5 100

12C 686-37 12C 5 5 100
12C 5 5 100

12C 5 5 100

12C 5 5 100
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P686 Lamprey tests 31-37 Test WQ Data Northwestern Aquatic Sciences

TestID  Test No. Length (mm) Weight (g) Length (mm) Weight (g)
Aniline 686-31 72 0.49 Mean 74 0.54
67 0.38 SD 6 0.15
71 0.47 n 5 5
79 0.63 Min 67 0.38
83 0.75 Max 83 0.75
Copper 686-32 55 0.25 Mean 54 0.26
51 0.19 SD 3 0.09
50 0.19 n 5 5
56 0.24 Min 50 0.19
58 0.42 Max 58 0.42
Penta 686-33 55 0.25 Mean 57 0.28
51 0.18 SD 14 0.21
50 0.15 n 5 5
49 0.17 Min 49 0.15
82 0.66 Max 82 0.66
Lindane 686-34 59 0.27 Mean 69 0.43
58 0.27 SD 12 0.21
68 0.37 n 5 5
70 0.43 Min 58 0.27
88 0.79 Max 88 0.79
Diazinon 686-35 70 0.41 Mean 74 0.52
90 0.90 SD 9 0.22
70 0.38 n 5 5
74 0.53 Min 68 0.38
68 0.40 Max 90 0.90
17C 686-36 80 0.72 Mean 74 0.59
71 0.46 SD 7 0.15
65 0.44 n 5 5
72 0.55 Min 65 0.44
82 0.78 Max 82 0.78
12C 686-36 88 1.00 Mean 66 0.55
72 0.66 SD 15 0.28
60 0.36 n 5 5
64 0.42 Min 46 0.33
46 0.33 Max 88 1.00
22C 686-37 70 0.56 Mean 64 0.44
58 0.32 SD 7 0.11
55 0.31 n 5 5
68 0.48 Min 55 0.31
70 0.51 Max 70 0.56
12C 686-37 65 0.41 Mean 70 0.48
62 0.30 SD 7 0.14
80 0.66 n 5 5
70 0.48 Min 62 0.30
71 0.55 Max 80 0.66
Mean 67 0.45
SD 11 0.20
n 45 45
Min 46 0.15
Max 90 1.00
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1.0 INTRODUCTION

Northwestern Aquatic Sciences (NAS) has been retained by Windward Environmental LLC to
determine the sensitivity of lamprey (Lampetra sp.) larvae (ammocoetes) to various chemicals as
part of the Portland Harbor RI/FS Round 3 Project. Lamprey tests are being conducted in two
phases: Phase 1 explored methods for successful holding in the laboratory, generated range-
finding data for five chemicals (aniline, lindane, pentachlorophenol, copper and diazinon), and
evaluated ammocoete sensitivity to elevated temperatures (17 and 22 °C). Phase two, to be
conducted during the spring/summer of 2007, will determine the toxicity of the same five
chemicals (plus naphthalene) using definitive flow-through tests. NAS is a State of Washington
accredited laboratory (Lab 1D number C1238, expiration: 30 September 2007) and is certified to
perform a wide range of bioassay testing of water, effluents and sediments. A copy of NAS’
accreditation certificate and Scope of Accreditation appears in Appendix 1. There is no similar
certification program in the State of Oregon.

This report summarizes the Quality Assurance/Quality Control (QA/QC) evaluations of the
Phase | testing conducted by NAS. The QA steps taken to ensure high quality data and
maximum data completeness before, during and after Phase 1 testing are described in this report.
Major QA tasks included the following:

e A pre-test review of the laboratory test protocol and Standard Operating Procedures
(SOPs) for the lamprey testing

e One audit of tests in progress

e Aninitial evaluation of all data for completeness, correct data entries, and accurate
transcription

e A final QA evaluation of overall data quality and usability (this report)

2.0 QUALITY ASSURANCE AUDIT RESULTS

2.1 REVIEW OF LABORATORY PROTOCOL AND SOPs

There are no published protocols for conducting toxicity tests with lampreys, other than the
ASTM and EPA generic protocols for conducting tests with fish and other aquatic life (ASTM
1996; EPA 2002). For this testing program, general guidance was provided by Windward
Environmental (2006) and a draft protocol was written by NAS (Protocol No. NAS-686-
Lamprey-rf) and reviewed by Dinnel Marine Resources prior to beginning the Phase 1 chemical
range finding and elevated temperature testing. DMR found this draft protocol to be well written
and reasonably complete given the lack of previous test experiences with this species.
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2.2 TEST-IN-PROGRESS AUDIT

An informal test-in-progress “audit” was conducted by Dr. Paul Dinnel on 11 November 2006
during which time the following four chemicals were being tested: aniline, lindane,
pentachlorophenol and copper. All testing procedures appeared to conform with NAS’ draft
lamprey protocol and no deviations were noted.

2.3 INITIAL DATA EVALUATIONS

All raw data forms and electronic database files were reviewed for completeness and fidelity of
transcription to electronic formats. A 100% check was made of all data entered into NAS’
internal electronic database and checks were made of all Excel spreadsheet calculations and
formulae. All errors, omissions, clarifications, or changes needed were documented and
communicated to NAS. Only a couple of corrections to the draft data report were needed. A
copy of DMR’s comment letter to NAS appears in Appendix 2.

2.4 FINAL QA EVALUATION OF OVERALL DATA QUALITY AND USABILITY

Following corrections to the data report by NAS personnel, a 100% check of the corrections was
made on 22 March 2007 to verify each correction. All corrections made by NAS were deemed
satisfactory. Following this, an overall evaluation of data completeness and quality was
accomplished. DMR’s conclusions regarding data completeness and quality follow below.

2.4.1 Chain of Custody and Sample Holding

All chain of custody protocols were properly observed in transfers of test animals (from
Windward Environmental) and toxicant samples for chemical analyses (to Columbia Analytical
Services). Only one piece of information was missing on the chain of custody forms: the cooler
temperature on receipt of lampreys on 18 October 2006.

2.4.2 Ammocoete Holding and Feeding

Lamprey ammocoetes were successfully held in a sand substrate in laboratory tanks supplied
with flowing seawater. NAS followed the methods outlined in their draft protocol for holding
and acclimation of the ammocoetes except that the feeding regime was modified based on
information supplied by Mr. William Swink, a lamprey expert with the USGS.
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2.4.3 Toxicity Tests

Range-finding toxicity tests of the chemicals identified above were tested in a static beaker test
system using one replicate of each test concentration and 5 test animals per beaker. The tests
appeared to meet all provisions outlined in NAS’ draft protocol except for one minor water
quality deviation: The dilution water hardness registered 51 mg/liter as CaCOj3 in all batches of
test water. This was very slightly above the water hardness limit of 50 mg/liter specified in the
draft Field Sampling Plan (Windward 2006). This slight deviation should not have significantly
affected the results of the toxicity tests. Loading rates ranged from 0.46 to 0.96 g of fish per liter
of test water. These loading rates were all below the draft protocol specified 1.1 g/liter limit
(based on EPA recommendations). Control survival in all tests was 100%. All toxicity tests
were effective in achieving total mortality in the highest test concentrations and no mortality in
the lowest test concentrations, thereby identifying appropriate test concentrations to be used in
Phase 2 definitive testing of these same chemicals. The results of the toxicity tests will need to
be paired with the chemical analyses conducted by Columbia Analytical Services to derive the
actual chemical effects levels.

One chemical (naphthalene) was eliminated from the list of chemicals to be tested during Phase
1 when NAS had difficulty maintaining the concentration of this volatile chemical in the test
beakers. All naphthalene testing will be conducted during Phase 2 using a flow through test
system. In addition, two temperature stress tests, one at 17 and the other at 22 °C, were added to
the test schedule for Phase 1 (see below).

2.4.4 Temperature Tests

Two temperature tests assessed possible stress to lamprey ammocetes, the first at 17 °C and the
second at 22 °C. Each temperature was paired with a temperature of 12 °C, which acted as the
control. Ammaocetes were acclimated to their respective test temperatures at the rate of about 0.5
to 1 °C per day prior to testing. Ammocetes were tested in a static beaker test system using one
replicate for each temperature and 5 test animals per beaker. The tests appeared to meet all
provisions outlined in NAS’ draft protocol except for one minor water quality deviation: The
dilution water hardness registered 51 mg/liter as CaCOg in all batches of test water. This was
very slightly above the water hardness limit of 50 mg/liter specified in the draft Field Sampling
Plan (Windward 2006). This slight deviation should not have significantly affected the results of
the temperature tests. Loading rates ranged from 0.79 to 1.05 g of fish per liter of test water.
These loading rates were all below the draft protocol specified 1.1 g/liter limit (based on EPA
recommendations). Control survival (12 °C) in all tests was 100% and survival in the elevated
temperature treatments was 100% (17 °C) and 95% (22 °C).

2.45 Conclusions
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NAS appears to have successfully completed Phase 1 testing. This phase of testing has validated
methods for pre-test holding, acclimation and feeding of ammocetes and identified appropriate
concentrations for definitive tests of the five chemicals to be tested in Phase 2. The two
temperature tests were also successfully completed and showed that ammocetes are probably not
unduly stressed at 17 °C. However, slight mortality (5%) at 22 °C indicates the possibility that
ammocetes might be nearing their upper limit for temperature stress, although the mortality of
just 1 of the 20 fish tested at this temperature could have easily been due to another factor.
Should it be anticipated that future toxicity tests might be run in 22 °C test water, consideration
should be given to refining the upper temperature stress limit by running an additional test with
temperatures in the range of 20 to 30°C.
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360-299-8468
16 March 2007

Ms. Michele Redmond
Northwestern Aquatic Sciences
PO Box 1437

Newport, OR 97365

Dear Michele:

I have completed my audit of your draft Phase 1 Portland Harbor Lamprey Ammocoete
testing program. As usual, your draft data report is in excellent shape, with just a few
minor items needing further attention.

1. Appendix Il, page 3 of 73: The last temperature entry (for 12-8-06) appears to be
12.2 on my photocopy, but is recorded as 11.2 in the Excel database (page 49 of
73). Please review.

2. Test Data Analysis Records appendix, page 57 of 73: The two samples at the
bottom of the page (22C and 12C) show 5 replicates, whereas only 4 replicates
were tested (?).

3. Should you desire “true perfection” in your final report, | noted that on the 5 line

under “Test Organisms” (page 2 of 7 of the main report), the word “measure”
should be “measured”. Nit picking it is!

Should you have any questions, please call me at 360-299-8468 or contact me via e-mail
al@NEF Thank you and your staff for your excellent work.

Sincerely,

Paul Dinnel, Project QA Monitor



@he State of

Department

This is to certify that

Northwestern Aquatic Sciences
Newport, OR
has complied with provisions set forth in Chapter 173-50 WAC and is hereby recognized by the
Department of Ecology as an ACCREDITED LABORATORY for the analytical parameters

listed on the accompanying Scope of Accreditation. This certificate is effective October 1, 2006,
and shall expire September 30, 2007.

Witnessed under my hand on August 21, 2006.

Stewart M. Lombard
Lab Accreditation Unit Supervisor
Laboratory ID




Scope of Accreditation

Northwestern Aquatic Sciences
Newport, OR

is accredited by the State of Washington Department of Ecology to perform analyses for the
parameters listed below using the analytical methods indicated. This Scope of Accreditation may apply
to any of the foliowing matrix types: non-potable water, drinking water, solid and chemical materials,
and air and emissions. Accreditation for all parameters is final unless indicated otherwise in a note.
Accreditation is for the latest version of a method unless otherwise specified in a note. EPA refers to
the U.S. Environmental Protection Agency. SM refers to American Public Health Association's
publication, Standard Methods for the Examination of Water and Wastewater, 18th, 19th or 20th
Edition, unless otherwise noted. ASTM stands for the American Society for Testing and Materiais.
PSEP stands for Puget Sound Estuary Program. Other references are detailed in the nates section.

Matrix Type/Parameter Name

Non-potable Water
Ampelisca abdita

Ampelisca abdita
Ampelisca abdifa
Atherinops affinis (West
Bioaccumulation, Bedd
Bioaccumulation, Bent

Bioconcentration, Fish, :'

Ceriodaphnia dubia

Ceriodaphnia dubia
Chironomus tentans

Chironomus tentans

Chironomus tentans :

Corbicula fluminea ASTM - E1688

Crassostrea gigas PSEP 1995

Crassostrea gigas (West Coast) EPA - 1005.0 6,8

Cyprinodon variegatus EPA 1004.0 3.8

Cyprincdon variegatus EPA 2004.0 1,8

Dangerous Waste Static Salmonid WDOE 80-12 Part A

Daphnia magna EPA 20210 1.8

Washington State Department of Ecolagy . Laboratory Accreditation Unit
Date Printed:  8/21/2006 Page 10of 3

Scope of Accreditation Report for Northwastermn Aquatic Sciences Scope Expirest  9/30/2007




Matrix Type/Parameter Name Reference  Method Number Notes

Daphnia pulex EPA 2021.0 1,8

Dendraster excenfricus ASTM E 1563

Dendraster excentricus _ PSEP ' 1995

Dendraster excentricus (West Coast) EPA 1008.0 6.8
- Eohaustorius estuarius ASTM E 1367

Eohaustorius estuarius PSEP 1995

Eohaustorius estuarius EPA 100.4 4

Holmesimysis costata EPA 821-R-02-012 18

Holmésimysis costata (West Coast) EPA 1007.0 6.8

Hyalella azteca | 5

Hyalella azteca 5

Hyalella azteca

Leptacheirus plumulosus
Leptocheirus plumulosus

Lumbriculus variegatus

Lumbriculus variegatus

Macoma spp.

Menidia beryllina ] . 538

Menidia spp. \ 1.8

Mysidopsis bahia . i 38

Mysidopsis bahia : A 4 : 1.8

Mytilus spp. >SE

Mytilus spp. (West Coast) | 6.8

Neanthes arenaceodentata _ '

Nereis/Neanthes spp. ASTM E 1688

Oncorhynchus mykiss ' EPA 2019.0 18

Pimephales promelas EPA 2000.0 18

Pimephales promelas, Chronic ' EPA 1000.0 28

Rhepoxynius abronius EPA 1004 4

Rhepoxynius abronius PSEP 1995

Washington State Department of Ecology Laboratory Accreditation Unit
Date Printed: 8/21/2006 Page 2of 3

Scope of Accreditation Report for Northwestern Aquatic Sciences Scope Expires:  9/30/2007
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Matrix Type/Paramater Name Reference Method Number Notes

Rhepoxynius abronius _ ASTM E 1367

Salvelinus fontinalis EPA 2019.0 1.8
Strongylocentrotus purpuratus ASTM E 1563
Strongylocentrotus putpuratus (WC) EPA 1008.0 | 6.8
Strongyk)ceﬁhntus purpuratus (WC) EPA 600/R-95/136 6.8
Strongylocentrotus spp. PSEP 1995

Accredited Parameter Note Detail

{1) USEPA. "Methods for Measutring the Acute Toxicity of Effluents and Receiving Waters to Freshwater
and Marine Organisms." EPA-821-R-02-012. Fifth Edition. Oct 2002. (2} USEPA, "Short-term Methods
for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms.” EPA-
821-R-02-013. Fourth Edition. Oct 2002%;(3)'U E A. "Short-term Methods for Measuring the Chronic
Toxicity of Effluents and Receiving Waters to Marine and Esiqgrnne Organisms.” EPA-821- R-02-014.
Fourth Edition. Oct 2002. (4) USEF‘ \Methods for Kss  of Sediment-associated

i ' 0f /0 5 June 1994. (5} USEPA.
_edlme -associated Contaminants with -

Methods for Estimating tf _'
and Estuarine Organisms : .
Sediment Btoaocumulz_atlon ‘I'*ésusg WEF‘“ 600 : ts: requn"ements of

ria, " Washington Dept. of Eoology,

Washington State Department of Ecology : Laboratory Accreditation Unit
Date Prnted: 8/21/2006 . Page 30f 3
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DATA QUALITY EVALUATION

BASIS OF DATA EVALUATION

The data were validated using guidance and quality control (QC) criteria documented in the
analytical methods; Guidance on Environmental Data Verification and Validation (EPA 2002c);
Portland Harbor RI/FS, Round 2, Quality Assurance Project Plan (QAPP) (Integral 2004);
Addendum 7: Round 3 Chemical Analysis of Lamprey Ammocoete Toxicity Test Water (Integral 2006),
and National Functional Guidelines for Organic and/or Inorganic Data Review (USEPA 1994, 1999
& 2002).

Data qualifier definitions, reason codes, and validation criteria are included as Appendix A. Data
validation reports, which discuss individual findings for each quality control element [by sample delivery
group (SDG)], are provided in Appendix B. Data validation worksheets and communication records are
organized by SDG and will be kept on file at EcoChem.

PROCESS FOR DATA VALIDATION

All electronic data deliverable files (EDD) were verified by comparing 100% of the field sample
results and 10% of the QC sample results to the hardcopy data package.

Sixty percent (60%) of the data received a Level Ill validation, which included evaluation (as
appropriate for each method) of:

e Package completeness

e Sample chain-of-custody and sample preservation

e Analytical holding times

e Blank contamination

e Precision (replicate analyses)

e Accuracy (compound recovery)

e Chromatogram review (pesticide, PCB, and fuel fractions)

e Detection limits

e Instrument performance (initial calibration, continuing calibration, tuning, sensitivity and
degradation)

All other data packages received full (Level 1V) data validation, which includes evaluation of
compound identification and quantitation (transcription and calculation checks).

A dual-tier system of primary and secondary reviewers is utilized to ensure technical correctness and
QC of the validation process; and all data validation is documented using standardized and
controlled validation worksheets and spreadsheets. These worksheets are completed for each SDG,
documenting all deficiencies, outliers and subsequent qualifiers.

After qualifiers are entered into the EcoChem database, a second party verifies 100% of the qualifier
entry. Interpretive qualifiers are then applied to the field samples and qualified data is exported to
the project database (Integral).

jc 3/5/2007 9:23:00 AM DQE -i EcoChem, Inc.
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SUMMARY OF DATA VALIDATION:

Twenty (20) water samples were analyzed for aniline, pentachlorophenol, gamma-BHC (Lindane),
diazinon, and copper. The water samples represented different concentrations of these analytes at
different time periods after dosing, as part of the lamprey ammocoete toxicity test study. Columbia
Analytical Services (CAS) completed the analyses.

The data for the samples were acceptable. None of the data were qualified for any reason.

The laboratory data were evaluated in terms of completeness, holding times, instrument performance,
bias, and precision. The results of the QC procedures used during sample analyses are discussed
below.

Completeness of Data Set

Completeness is defined as the total number of usable results (results that were not rejected during
data validation) divided by the total results reported by the laboratory. The results reported by the
laboratory were 100% complete.

Holding Times and Sample Preservation
All samples were extracted and analyzed within the method specified holding times.

Instrument Performance
Calibrations

Initial and continuing calibrations were completed at the proper frequency. All initial and continuing
calibrations met all acceptance criteria.

Endrin/DDT Breakdown

Breakdown evaluation mixtures were analyzed at the proper frequency to measure percent
breakdown. All percent breakdown values met the acceptance criteria.

Method Blank Analyses

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times (5x) the concentration detected in the blank. If a contaminant is detected in
an associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

Gamma-BHC (Lindane) was detected in several method blanks. The concentrations in the
associated samples were greater than the action level. No action was necessary. All other method
blanks were free of contamination.

es 3/5/2007 9:23:00 AM DQE -ii EcoChem, INC.
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Accuracy
Surrogate Compound Recoveries

The surrogates were either not recovered or the recovery value was outside the control limits in several
of the gamma-BCH (Lindane) and diazinon analyses due to the required dilution factors. No action
was taken. All other surrogate recovery values were acceptable.

Matrix Spike Recoveries

Matrix and duplicate matrix spike (MS/MSD) analyses were not performed. Accuracy was assessed
using the surrogate compound and laboratory control sample (LCS) analyses.

Laboratory Control Sample Recoveries

The gamma-BHC (Lindane) recovery was greater than the upper control limit in one LCS analysis.
Since the recoveries were acceptable in the associated LCS duplicate (LCSD) analysis and in all
other LCS/LSCD sets, no action was taken. The recovery values for all other analytes were
acceptable in all other LCS/LCSD sets.

Precision

LCS/LCSD analyses were evaluated for laboratory precision. All relative percent difference (RPD)
values were acceptable.

Method Detection Limits and Method Reporting Limits

With the exception of the copper analyses, most of the samples were analyzed at dilution factors
ranging from 5x to 50,000x. Detection/reporting limits were adjusted accordingly.

Field Quality Control Samples
No field QC samples were collected for this study.

jc 3/5/2007 9:23:00 AM DQE - iii EcoChem, INC.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Lamprey Toxicity Study
Aniline by EPA Method 8270C
Columbia Analytical Services - Kelso

This report documents the review of analytical data from the analyses of water samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by Columbia
Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0610008 5 Water Full
K0610013 10 Water Summary
K0610065 5 Water Summary

l. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il. EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%).

1. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates
Initial Calibration (ICAL) Laboratory Control Samples (LCS/LCSD)
Continuing Calibration (CCAL) 1 Reporting Limits (MDL and MRL)
Laboratory Blanks Compound Identification
Surrogate Compounds 1 Calculation Verification (full validation only)

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Receipt

Some coolers were received at temperatures below the recommended range of 4°C +2°. These
temperature outliers did not impact data quality and no qualifiers were required.

jc 3/16/2007 12:46:00 PM SvOC-1 EcoChem, INC.
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Matrix Spike/Matrix Spike Duplicates

No matrix spike/matrix spike duplicate analyses were performed with these SDG due to limited
sample volumes. Accuracy and precision were assessed from the laboratory control
sample/laboratory control sample duplicate (LCS/LCSD).

Reporting Limits (Method Detection Limit and Method Reporting Limit)
The reporting limits were elevated in the following samples due to dilutions:

SDG Sample ID Dilution Factor
K00610008 NAS# 0790G Day 0 — 1000 mg/L Aniline 10,000x
NAS# 0791G Day 0 — 100 mg/L Aniline 1,000x
NAS# 0792G Day 0 — 10 mg/L Aniline 50x
NAS #0793G Day 0 — 1.0 mg/L Aniline 5x
K00610013 NAS# 0805G 48-hr — 1000 mg/L Aniline Old 10,000x
NAS# 0829G 48-hr — 100 mg/L Aniline Old 1,000x
NAS# 0829G 48-hr — 10 mg/L Aniline Old 100x
NAS# 0829G 48-hr — 1.0 mg/L Aniline Old 10x
NAS# 0830G 48-hr — 1000 mg/L Aniline Old 10,000x
NAS# 0830G 48-hr — 100 mg/L Aniline New 1,000x
NAS# 0832G 48-hr — 10 mg/L Aniline New 50x
NAS #0833G 48-hr — 1.0 mg/L Aniline New 10x
K0610065 NAS# 0850G 96 hr-1000 mg/L Aniline 10,000x
NAS# 0851G 96 hr-100 mg/L Aniline 1,000x
NAS# 0852G 96 hr-10 mg/L Aniline 100x
NAS# 0853G 96 hr-1 mg/L Aniline 10x

Calculation Verification
SDG K0610008: Calculation verifications were performed on this SDG. No errors were found.
V. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed an appropriate analytical method.
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recovery values.
Precision was acceptable as demonstrated by the relative percent difference values for the
LCS/LCSD analyses.

No data were qualified for any reason.

All data, as reported, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Lamprey Toxicity Study
Pentachlorophenol - EPA Method 8151
Columbia Analytical Services - Kelso

This report documents the review of analytical data from the analyses of water samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by Columbia
Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0610008 5 Water Full
K0610013 10 Water Summary
K0610065 5 Water Summary

l. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il. EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%).

1. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates
Initial Calibration (ICAL) Laboratory Control Samples (LCS/LCSD)
Continuing Calibration (CCAL) 1 Reporting Limits (MDL and MRL)
Laboratory Blanks Compound Identification
Surrogate Compounds 1 Calculation Verification (full validation only)

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Receipt

Some coolers were received at temperatures below the recommended range of 4°C +2°. These
temperature outliers did not impact data quality and no qualifiers were required.

jc 3/16/2007 12:46:00 PM PCP-1 EcoChem, INC.
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Matrix Spike/Matrix Spike Duplicates

No matrix spike/matrix spike duplicate analyses were performed due to limited sample volumes.
Accuracy and precision were assessed from the laboratory control sample/laboratory control sample
duplicate (LCS/LCSD).

Reporting Limits (Method Detection Limit and Method Reporting Limit)
The reporting limits were elevated in the following samples due to dilutions:

SDG Sample ID Dilution Factor
K00610008 NAS# 0780G Day 0 — 4.0 mg/L Penta 50x

NAS #0781G Day 0 — 0.4 mg/L Penta 20x
K00610013 NAS# 0805G 48-hr — 4.0 mg/L Penta Old 50x

NAS# 0806G 48-hr — 0.4 mg/L Penta Old 20x

NAS# 0810G 48-hr — 4.0 mg/L Penta New 50x

NAS #0811G 48-hr — 0.4 mg/L Penta New 20x
K0610065 NAS# 0840G 96 hr-4.0mg/L Penta 40x

NAS# 0841G 96 hr-0.4mg/L Penta 5x

Calculation Verification

SDG K0610008: Calculation verifications were performed on this SDG. No calculation errors were
found.

V. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed an appropriate analytical method.
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recovery values.
Precision was acceptable as demonstrated by the relative percent difference values for the
LCS/LCSD analyses.

No data were qualified for any reason.

All data, as reported, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Lamprey Toxicity Study
gamma-BHC (Lindane) - EPA Method 8081A
Columbia Analytical Services - Kelso

This report documents the review of analytical data from the analyses of water samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by Columbia
Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0610008 5 Water Full
K0610013 10 Water Summary
K0610065 5 Water Summary

l. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il. EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%).

1. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates
Instrument Breakdown Check 1 Laboratory Control Samples (LCS)
Initial Calibration (ICAL) 1 Reporting Limits (MDL and MRL)
Continuing Calibration (CCAL) Compound Identification
Laboratory Blanks 1 Calculation Verification (full validation only)

Surrogate Compounds

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Receipt

Some coolers were received at temperatures below the recommended range of 4°C +2°. These
temperature outliers did not impact data quality and no qualifiers were required.

jc 3/16/2007 12:46:00 PM Lindane - 1 EcoChem, INC.
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Laboratory Blanks

Method blanks are used to evaluate all associated samples, including field blanks. Any remaining
positive results in the field blanks are used to evaluate all associated samples.

To assess the impact of each blank contaminant on the reported sample results, an action level is
established at five times the concentration detected in the blank. If a contaminant is detected in an
associated field sample and the concentration is less than the action level, the result is qualified as
not detected (U-7). If the result is also less than the reporting limit, then the result is elevated to the
reporting limit. No action is taken if the sample result is greater than the action level, or for non-
detected results.

SDGs K0610008 & K0610013: A positive value for gamma-BHC (lindane) was reported in the
method blank. All sample results were greater than the action level and no qualifiers were required.

SDG K0610065: A positive value for gamma-BHC was reported in the method blank. All sample
results were greater than the action level and no qualifiers were required.

Surrogate Compounds

SDG K0610008: Surrogates were not recovered or recovered outside the control limits in Samples
NAS# 0785G Day0 — 8.0 mg/L Lindane (20,000x) and NAS# 0786G Day 0 — 0.8 mg/L Lindane
(2,500x) due to sample dilution. No qualifiers were assigned.

SDG K0610013: Surrogates were not recovered in some samples due to sample dilution:

NAS# 0815G 48-hr — 8.0 mg/L Lindane Old (5,000x)
NAS# 0816G 48-hr — 0.8 mg/L Lindane Old (500x)
NAS# 0820G 48-hr — 8.0 mg/L Lindane New (50,000x)
NAS# 0821G 48-hr — 0.8 mg/L Lindane New (5,000x)
NAS #0822G 48-hr — 0.08 mg/L Lindane New (250x)

No qualifiers were assigned.

SDG K0610065: Surrogates were not recovered or recovered outside the control limits due to
sample dilutions in Samples NAS# 0845G 96hr — 8.0 mg/L Lindane (50,000x) and NAS# 0846G
96hr — 0.8 mg/L Lindane (5,000x). No qualifiers were assigned.

Matrix Spike/Matrix Spike Duplicates

No matrix spike/matrix spike duplicate (MS/MSD) analyses were performed with these SDG due to
limited sample volumes. Accuracy and precision were assessed from the laboratory control
sample/laboratory control sample duplicate (LCS/LCSD).

Laboratory Control Samples

SDG K0610065: The percent recovery (%R) value for gamma-BHC (lindane) in the LCS was
greater than the upper control limit of 130%, at 155%. The %R value in the LCSD was acceptable
and no qualifiers were assigned.
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Reporting Limits (Method Detection Limit and Method Reporting Limit)

The reporting limits were elevated in the following samples due to dilutions:

SDG Sample ID Dilution Factor
K00610008 NAS# 0785G Day 0 — 8.0 mg/L Lindane 20,000x
NAS# 0786G Day 0 — 0.8 mg/L Lindane 2,500x
NAS# 0787G Day 0 — 0.08 mg/L Lindane 250x
NAS# 0788G Day 0- 0.008 mg/L Lindane 50x
NAS #0789G Day 0 — 0 mg/L Lindane 20x
K00610013 NAS# 0815G 48-hr - 8.0 mg/L Lindane Old 5,000x
NAS# 0816G 48-hr - 0.8 mg/L Lindane Old 500x
NAS# 0817G 48-hr - 0.08 mg/L Lindane Old 250x
NAS# 0818G 48-hr — 0.008 mg/L Lindane Old 50x
NAS# 0819G 48-hr — 0 mg/L Lindane Old 10x
NAS# 0820G 48-hr — 8.0 mg/L Lindane New 50,000x
NAS# 0821G 48-hr - 0.8 mg/L Lindane New 5,000x
NAS #0822G 48-hr - 0.08 mg/L Lindane New 250x
NAS #0823G 48-hr - 0.008 mg/L Lindane New 50x
K0610065 NAS# 0845G 96hr 0 — 8.0 mg/L Lindane 50,000x
NAS# 96hr — 0.8 mg/L Lindane 5,000x
NAS# 0847G 96hr — 0.08 mg/L Lindane 100x
NAS# 0848G 96hr— 0.008 mg/L Lindane 100x
| NAS #0849G 96hr — 0 mg/L Lindane 100x

Calculation Verification

SDG K0610008: Calculation verifications were performed on this SDG. No calculation errors were

found.

V. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed an appropriate analytical method.
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD %R values, with the
exceptions noted above. Precision was acceptable as demonstrated by the relative percent difference
values for the LCS/LCSD analyses.

No data were qualified for any reason.

All data, as reported, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Lamprey Toxicity Study
Diazinon - EPA Method 8141A
Columbia Analytical Services - Kelso

This report documents the review of analytical data from the analyses of water samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by Columbia
Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0610210 5 Water Summary
K0610229 10 Water Summary
K0610283 5 Water Full

l. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

Il. EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy data package. Laboratory QC results were also verified (10%).

[I. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times and Sample Receipt 1 Matrix Spikes/Matrix Spike Duplicates
Instrument Breakdown Check Laboratory Control Samples (LCS)
Initial Calibration (ICAL) 1 Reporting Limits (MDL and MRL)
Continuing Calibration (CCAL) Compound Identification
Laboratory Blanks 1 Calculation Verification (full validation only)

1 Surrogate Compounds

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Receipt

SDG K0610210: The validation guidance documents state that the cooler temperatures should be
within an advisory temperature range of 2° to 6°C. The laboratory received the sample cooler at
9.4°C. This outlier was determined to have no impact on data quality and no qualifiers were
assigned.
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Surrogate Compounds

SDG K0610210: Surrogates were not recovered in Samples NAS# 0855G Day 0 — 40 mg/L
Diazinon (5,000x) and NAS# 0856G Day 0 — 4.0 mg/L Diazinon (500x) due to sample dilution. No
qualifiers were assigned.

SDG K0610229: Surrogates were not recovered in Samples NAS# 0860G 48-hr — 40 mg/L
Diazinon Old (5,000x), NAS# 0861G 48-hr — 4.0 mg/L Diazinon Old (500x), NAS# 0865G 48-hr —
40 mg/L Diazinon New (10,000x), and NAS #0866G 48-hr — 4.0 mg/L Diazinon New (1,000x) due
to sample dilution. No qualifiers were assigned.

SDG K0610283: Surrogates were not recovered in Samples NAS# 0870G 96-hr-40 mg/L Diazinon
(5,000x) and NAS# 0871G 96-hr-4.0 mg/L Diazinon (500x) due to sample dilution. No qualifiers
were assigned.

Matrix Spike/Matrix Spike Duplicates

SDG K0610210, K0610229, & K0610283: No matrix spike/matrix spike duplicate (MS/MSD)
analyses were performed with these SDG due to limited sample volumes. Accuracy and precision
were assessed from the laboratory control sample/laboratory control sample duplicate (LCS/LCSD).

Reporting Limits (Method Detection Limit and Method Reporting Limit)
The reporting limits were elevated in the following samples due to dilutions:

SDG Sample ID Dilution Factor
K00610210 NAS# 0855G Day 0 — 40 mg/L Diazinon 5,000x
NAS# 0856G Day 0 — 4.0 mg/L Diazinon 500x
NAS# 0857G Day 0 — 0.4 mg/L Diazinon 50x
NAS# 0858G Day 0 — 0.04 mg/L Diazinon 10x
K00610229 NAS# 0860G 48-hr — 40 mg/L Diazinon Old 5,000x
NAS# 0861G 48-hr — 4.0 mg/L Diazinon Old 500x
NAS# 0862G 48-hr — 0.4 mg/L Diazinon Old 50x
NAS# 0863G 48-hr — 0.04 mg/L Diazinon Old 10x
NAS# 0865G 48-hr — 40 mg/L Diazinon New 10,000x
NAS# 0866G 48-hr — 4.0 mg/L Diazinon New 1,000x
NAS# 0867G 48-hr — 0.4 mg/L Diazinon New 100x
NAS# 0868G 48-hr — 0.04 mg/L Diazinon New 10x
K0610065 NAS# 0870G 96-hr — 40 mg/L Diazinon 5,000x
NAS# 0871G 96-hr — 4.0 mg/L Diazinon 500x
NAS# 0872G 96-hr — 0.4 mg/L Diazinon 50x
NAS# 0873G 96-hr — 0.04 mg/L Diazinon 10x

Calculation Verification
SDG K0610283: Calculation verifications were performed on this SDG. No errors were found.
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V. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed an appropriate analytical method.
Accuracy was acceptable, as demonstrated by the surrogate and LCS/LCSD percent recovery values,
with the exceptions noted above. Precision was acceptable as demonstrated by the relative percent
difference values for the LCS/LCSD.

No data were qualified for any reason.

All data, as reported, are acceptable for use.
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DATA VALIDATION REPORT
Portland Harbor RI/FS
Lamprey Toxicity Study
Copper - EPA Method 200.8
Columbia Analytical Services - Kelso

This report documents the review of analytical data from the analyses of water samples and the
associated laboratory and field quality control (QC) samples. Samples were analyzed by Columbia
Analytical Services, Inc., Kelso, Washington.

SDG No. Samples Validation Level
K0610008 5 Water Full
K0610013 10 Water Summary
K0610065 5 Water Summary

l. DATA PACKAGE COMPLETENESS

The laboratory submitted all required deliverables. The laboratory followed adequate corrective
action processes and all anomalies were discussed in the case narrative.

l. EDD TO HARDCOPY VERIFICATION

A complete (100%) verification of the electronic data deliverable (EDD) results was performed by
comparison to the hardcopy laboratory data package. Laboratory QC results were also verified
(10%).

1. TECHNICAL DATA VALIDATION

The QC requirements that were reviewed are listed below.

1 Holding Times and Sample Preservation Matrix Spike Samples
Initial Calibration Laboratory Duplicates
Calibration Verification ICPMS Internal Standards
CRDL Standards Reporting Limits (MDL and MRL)
Laboratory Blanks 1 Calculation Verification (Full validation only)

Laboratory Control Samples

! Quality control results are discussed below, but no data were qualified.
2 Quality control outliers that impact the reported data were noted. Data qualifiers were issued as discussed below.

Holding Times and Sample Preservation

Some coolers were received at temperatures below the recommended range of 4°C +2°. These
temperature outliers did not impact data quality and no qualifiers were assigned.
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Calculation Verification

SDG K0610008: Several results were verified by recalculation from the raw data. No calculation or
transcription errors were found.

V. OVERALL ASSESSMENT

As was determined by this evaluation, the laboratory performed an appropriate analytical method.
Accuracy was acceptable, as demonstrated by the LCS/LCSD and MS percent recovery values.
Precision was acceptable as demonstrated by the relative percent difference values for the
LCS/LCSD and laboratory duplicate analyses.

No data were qualified for any reason.

All data, as reported, are acceptable for use.
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Photo 2: Siletz River 2
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Photo 4: Ammocoete caught in net
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Photo 5: Ammocoetes in catch bucket
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Photo 6: Ammocoetes transferred to cooler 1
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Photo 7: Ammocoetes transferred to cooler 2
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Photo 8: Packing coolers
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Photo 9: Transport of coolers
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Photo 10: Temperature room with 14 tanks
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Photo 11: Ten-gallon tank setup
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Photo 13: Holding tank
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